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CROSS KEFERENCE TO RELATED APPLICATIONS 
5 This appiicatioR claum Ove b«nefjt of pending U.S. provisiosia] appUcaiion Senal No. 

60/184,865. filed 25 Febnuiry 200Q, the contents of whsch are mcotponusd herein by rsfejence. 

FIF.I.D OF T HE INVENTION 
This tsveatiof} relates ts> metlKKls atKi coisiposttions thai are useful for artuigoniiing ihs 
'10 interaction l:siwees intfegri{js aftd ifeif ligaads, In partjcular, Jhe invenlJon; re!latK& to the use of 
ADAM (HsiutsgriJi {Jomatas for antagoaizisg the interaction between iniegrins and Aeir HgatJds. 

BACKGmimimrmmmmmN 

A. Ifite^rifts and Bi siategria s 

;15 Imegriris are a family of cell suri ace pa-ttcxi'; that mediate ads^osior! ^>i;i\<. pen coils f ccll-cdl 

gdhssion) land between cells md extraceUuLiT p-oiems .c< i; 1 ( X' .-Jlu ' i-<:.-ina are; 
hsIsrodstTvaricstnscrures composed of tM-iri.ovakr'!^ r--^ a ^ , i ! t oast 

fifteen different a subunhs and eight dv, tfr^nt 3 subunirs combsne !o torm micgi ins wsth U!Vi;rs.e 
bn.iygicai activuif^ ana iigand specificsties Integrm* pky important roles in biologies! processes 

2i) mcludmg enVtirvonic tJeve!opine«£, jtlaielet aggregation, itninune reactions. tlssMS repair md 

renxideiing. boJKs s«s.orptit>ti, and tumor invasion jmd metasjssis, Integrins are, thsreforer, ttnpoitant 
targets for jherapeutsc tntervention in human disease^ 

The disinte^tjns are a .family of }o^?/ )tw>l^ijIaf weight, Kjluble,: cysteirw-rich peptides which 
have been isolated from snake venom (reviewed in Niswiarowski et al. Seminars in Hetnatology 

25 33(4y289. 1994) The mske venom dSsintej^ns !vp)ca!5y coniam m RGD fArg-Gly-A-p, SEQ ID 
N0;i9) motif. The RGD nmifh recognised bv inanv irise.ciif^- present m -t-voraS jriie-c'iin 
iigands invhi.ling f^broriL-i^tiiu virronectin, «nd von Wiikbrand factor Di.^-nio^^rins disrjfu r-osnul 
fldhesioii pr.u\-<.svf, s;y r.ihihumc; the binding of ceil surface integrins ihK-.t !ij;,jPii-,, 

Dj'iin-.tgrin-iikc doni.ra; , have been identified in celJutar prottjin.-. from bciSs jn-vertei/raies vind 

m vert«hr«5c> tsee, e.g . Vvestcamp and Bloiiel. Proc. Natl. Acad. Sci. USA 91 :274S. J 994; Woifsberg et 
ii, De\ Bioi. Ife9;37», ]^95: Alfandari et a{„ Dev. Biol. 182:314, i9§7). including the ADAM fansiiy 
of tfansajembrase proteis^ 

B. ADAMS 

35 Th.- ADAMi which have s'so been called MDCN, ase a fSKuiy of t\pe I fr< K-tinr i i 

\' Dev i ^7a ! 'S-'V Tl e n-- j tsdon . j i < - .re uf ne A1>4%K ^'p!l.alK i i<.'ud s , .uiino 
iemiinfs! fnetalioproiease dornajs, a disntiagnii doinajn, a cy&teme-rich r«gwn {sne region s5etwee« tsic 
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distntegrifi domain and the transtnembrane dosnain;, s traKsmembrane nsgion, and a cytopias,tnu: 
dotnatn. As leasi 30 ADAM farmiy members have beea jdenttfied, m a vanety uf ajijmal s.pecies. 'Hse 
structure of the ADAMs sugge-jts thai they may be involved in a vanety of biological processes, 
including ceH astfiesjon. cell fasion. signai transduction, and proteolysis. Members of the AI5AM 
S family hiave, in fact, been shown to play ToSes iti sperm-egg btnditjg and fiision, nsyotiibe fonnatiofl, 
rieurctgesesis, and proteolysis. 

■^■sf V\N?-J5, <rh0 calleJ MDC-iS or metargidm. is the only ADAM identified to date whjch 
i.onU'f ',,jr,RGr w)f sutinr- d'^ d>smtegrm dom^m. Zhang et,»} (J Bifti Clvem. 273(1 3>;7345, 
l<>iS)ha\erep<;>t!ei-' thai the ^o!ai<.J dibirtegrm doTSjir ot A,DAM-j=i i n.,<.s.ed d E coha^ i 

to gkuathiune tf3nN'efAse \i£, on p ^ tei \ fepcciti^.^*., \ ' jc- \vi h o 'n\ i>nr> a^id ihdl the 

iu-i- <jctii>r IN oifci!j.tod sjy she RUD tripeptidc s^eqijcnce Tiie rccosiibiSi.Ki. fa^ioji pfoteit! Jsd i\ 
ntt ra^ s". ID vDhtT integrifjs tesEied. tncluding Cto>pj and as^i. Nsth ei af. {.1. Cell Sciencje 1 1 2:579. 
Vj^'-}) huve repo) tsd ihai the ^tite AOAM-15 ^xtracUlukr domain, expressed as an Fc fuston protein 
m COS tielis.. interacts wttJi Ov^i and a^p^ iniegrins on hematopoietic cells and thai the interaction u 

15 jTiediated by the ROD tripeptide sequence. Zltang et al and Natb et al, coasnensed that the RGD- 
dependent ststetactioo between ADAM-15 awl mtegm sogge&ES atole in processes such as 
mabgnajicy atid attgiogenesis. 



:C> , At^gipgen^is 

20- Am;K.gercMN chc generation ne'-x biooJ \vs^e''. i\ . n^-i ^'^'^ -^"-^ '^'^^'P^ ^-^^^b feguUicd 

prof i^ss MS N-. )K n (.-nJothehai and sraooih iTiHst. h- <..-! s pio^ k fd'u sn.giatc and .t->s.-nbie mtcs tubfb, in 
re!»p\>f!se to ttidc^cnouij positive and negative fcguiaui! v n-o.^'C>jlcs A.n£.i.ig.;nes!i play* miporEjini 
tolm in bot^ normal and pathotagicai physiology. 

Under flOrriEtelphysalogkai condmaaSi angjsgenesis ts mvoived m letaJ una embrytjnjc 

25 deve;!opft3ie«t, wotsnd bealtsg^ organ fegeaeration, and ternaJe reprodHcOve retnodeltng pHseesses 
spt'luding tonnatjci.5 of the etidornetrium, corpus luteum, and pkcfota AngiogenesLS iS stringently 
regaiated under aorni si cofldiuons, especially m adult animals, and fvrui ^ 'Hot o* m<j reguiato>\ 
cofitrois can lead to pathoiogical angiogenesis. 

PathoiogicaJ apg u>genssis has tx-en j)t,i->l!v.oned ir the iianreMatton and/Of progression of 

?0 irf uirraori i:iM'«ie!>, certain eye d!>sOfv,; s ar..i.at>^cr I' 5 irin-ular, ie\'€rall(n«si>f evidence 

s>i jjpon he v.oncep mat a^gTOCcnc•vl■^ is itial ji.fr iht, CTC-v^t>i and per^jstenteu voltd l r^wrj and 
Eh>.-f'« .usc-^^.e k<iun, N( hngi J Med 285 "i?2 U>/ K^iJ-Tir. et J , Na'u.rL 339 58. 

I'^V'' k,(eta) Nature ^^62 8 H, 1Q93, Hon eijj,Cant,er Rev 51 IWi Zeuc, Amju Rev 
Med. 49 407, 1^^>! The formauon of ne* blood vesiiels provides « grow mg tumor wsth oxygen, 

■^5 tiui! icnis v-aste leiiioval, and a ecsjdutt by which mvasjve cells can enter the Ctrc ulatoty system and 
cstabl sh distant msab.tases Various classes, of angiogenesfs. inhibitors ata prc-^ntly being deveicpea 
and tested fo" the pieNentsop (e g ireatraent of pretnaligoant conoittoni,), jncawntioa (e,g , i!e<itniem 
of xmali tumorsX and rcgrei^ion {e.g treatnsent ot lajge turgors) ot cancers, isee, e g Ber^'ers e; <0 , 
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Scieace 284;S08, 1999) md other forms of pathoiogicat angiogenesis. B<fsaiuse many steps in the 
angiogenic process, includsng endotiKsiial cell migraiion, pfoiiferation, and morphogenesjs require 
vascular ceU adhesion, certain integrits antagonists have been tested as ^Jti-angiogenic agents. 

Several integrins are expressed on the suriace of coJtursd endotheiia! aiid smocjth muscJe 
5 cslis, incbding. avps integrin. The avpi integrin !S an cndoche^iai cei! receptor for von Wuiebmnd 
(ncbiT, ■ sbri;!. fibririogen, and iibroneciin, sjr!d a fnarker of angiogenic vascular iissiie. Brooks e.t ai 
hiive reported that ivionocioii.s! ;intibodik,'i to a.ji.i integnn, as w(?ii as cyclic pepiuie inhlbiiors, disrupt 
angiogenssi-S and sha; a,,;:)? anrihodies promote ttimor regression (Science- 264:569, ! 994; Cell 79: 1 157, 
! 994). These results suggest tt?as fc,(i3 integrin is a osef'uS tbsrapeutic target tor diSKJses chijiactenzed 
10 by pathoiogica! aKgiogeneds. 

tb&m is great «ieed for adkikieaal eoa^sjtjGRsand m^^ 
betiveen iatcgrias: atid their ligaftds. in pattieuiac, there is great need for additional eomposstioTTs md 
msthods of iflijibiting angiogenesis for the prevetJiion, abt ogatieti, and mkigaibn of disease processes 
that are dajieridant apon pathoiogical aiigiogenesis, 

is 

The. present ifwentioa is based, upon the discovery tliat ADAM disjiiiegrir) dofjianis ate usefui 
■"or inhtbi)i:ig the bi<!logica! acijvity of integfins and for iiihibiting ejidi>t[)eltal ceil migranop, aud 
;nigi«<;;«nesis, uioJiJilmp ihc i!nf.xpf.(.;ed dii-jovery that tbese inhibisofj' activities reside in ADAM 

20 disifUegrin domainsi ihm: lack m RGD mmt 

Ths invention is directed to methods iA' ant<!g<snfzing the binding of an integrixi to its ligands, 
and iher^-OY inhibiting tne bjoiogn..}) t-ctinty o) ti'-.e iniej^tin. wtt^pn&ing ttmtactiug the mte^rin v»fiihan 
effective afnoiint of an ADAM disintegrin domain polypeptide, Ttie invention is furthef directed m 
n>ethods of inhibiting eodtttheHa! ceil raigrattoa and tnethods of infiifeiting aog i*)genesiK comprising 

2S admimstej sng ats ef¥ectiy« amostnt of bh ADAM disiniegrin dofmira polypeptide. In some 

emb!>diffie«is the ADAM disintegriii don^sifi polypeptide is in the fsrtn of a ttjoitimer, prefes'ahly a 
leticine dipper mu'.timer or Fc polypeptide, In some embodinienLs the ADAM dissniegrin domain is 
from a hufnsin ADAM, and preferably from ADAM-H, AD.AM-9, .\D.AM-fO. Ai>AM- i^S. ADAM-17. 
ADAM-20, ADAM-31 , ADAM-22, ADAM-23, or ADAM-29. The ADAM dissntegrin dotnain is 

30 prefcfcttDiy produced in a reconibinanr celt, and is preferably present in a composition cotn^rising a 
pharmaceuucaily acceptable carrier, 

In st>)se preftOTed einhodimetJ^ the ADAM dtsinregfin donwin poly^^ 
amino acid seeiuence seJect^si Ixom the gmup consisting of : smsRO :aejd& 23-264 of SEQ ID NQ:2, 
amino acids 23-.^03 of SEQ ID N0:4, atnino acids 23-235 of SEQ ID NOtfi. amino acids 23-292 of 

35 SEQ iD NO;8. atnino acids 23-216 of SEQ iD NfO:H). amino acids 23-J505 of SEQ ID NO:!2, ainino 
scids 23-293 of SEQ ID NO: 14. aoiitso acids 23-3 1 2 of SEQ ID NO: 1 6, anwno acids 23-3 fO of SEQ 
ID NO; 16, and amino acids 2j^-29S of SEQ ID NO:22. In some ixiote prefeired embodimeftts. Ose 
ADAM disimegrin domain polypeptide c<.>mprises an amino acid sequence selected from ilie grotjp 
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consi<.tmsio^ smiwd^.cK ->4-91 or SEQ IBN'O 2 amim^ st^id'. 34-92 of SHQ ID NO 4, a»T!>m acfijs 
i* <J9 ot Sf-g m NO (?, ammo acdx ^4-92 cfT if-Q lU NO 5> amino at1di^ ^4-9^ oi 5>EQ ID NiO 10, 
anvno acjc!^ 34-9f of SEQ ID NO I2 <mmo acids 34-93 r>t SEQ iD NO J4 ammo a<ids 34 y2 of 
SEQ {D NO 16, an mo atids 34-91 ot SEQ ID NO !8 ana ammu acidb ^4-91 t>j SEQ ID NO 22 
5 sotne iriosi prefesTed enifoodjinertts iheA&AM dismEegm dotnani [xsivpepude comprises ar^ arotsHi 
acid s«quencv "seiijcted ixotr the group consistmg ot anitnn a^ids 78 '^i U) i\0 2 I'-i r ^ m ; 

7" 1 ' SLO ID NO 4 .^.!vf-,^~0<K SLQfDN'^^ u) j s ^ ) o"* ^ ' i^LQ in \0 

I lit o atid "9 'n 0! SLQ ll'^ No t u "■n " \i g ID \n ! ^ ijmo v ?<; <•>' 
SLQLONf) '-r 3^r* '.k . ^ y'' ■>( Sf Q iD Nu .o aniuio iciJ, "J) '^i Si Q j'J> .SO ! <^ « . 

IP amift* aeids 78-9 1 of SEQ JD NO:22. 

In x( r le embodiir-ents a {hefapet3tii,4liy «ttectj\'e anjount of itie ADAM dtsiti egjifi oomam s 
adffimist«rK<f to a mammaf i« need of such trealm«3it. 1ft paefenied embodimeals tbe inarnmalss 
aftlicted with a eondmor! niedrated by angiogenesis. at! ocular dssofder, jytaiJgnafltor msiastaac 
vtmdjliftn, iafensTjatory diss-aie, oveoporos>!& and other condjcioris mcdtdted by a^celeratisd hone 

15 resorptmn, rastenosiSi snappro^nats pistetet acuyatjoiis reCTUttmejit; of aggr^ano»i ihrombtisrsk or a 
condition rcqu-nng t!!*ue repiair or wound healing. The ADAM disjutegriu domain ts, m soiiie 
emhodimc; [!:<;, sdmmistered irj combinaJion with radiation therapy and/er sn csmtbmatioii with one or 
more aiidiHonjii therapeutic jigent*. 

T:)e inveniKifi a!«> ftncontpusses meihiiiis tor iiJetirsi vma conspoaiHls; that rtiixiufiiie integtiu 

20 bio ygx^a ^st'.iwtv, th„t jcocui ite he sfi:eracif>)ri ix;iween an jntBsifiu atid art Ai>AM disimegrin 

dcirfiiin, tbdt mlvbn endotiiehai <.dl mgmim. or that mhifeit artgEog<;fieUs. coittpiismg couvjtnitig a 
tc^i com;>ound wuh m tniegnr* or with eadoiheliai cells and with an ADAM disiiuegnn doma.it? 
jsftiypepiide that binds: to the insegrm orendothdia! ceils ansi decermmtttg: whtaber tlie test compout)<t 
attars ti^e fojadtng of tl^e ADAM distetegnu dtjmain polypeptide to the tntegnTi vu endolheijal re 

2| lljese and other aspects of the iment invefttion wtH feaconrse svtdetit upon refersatee to tbfc 

f otlowiffg desa jlead descrjpticsi, exampleSi and daiins^ 

DETAILED DESCRIPTION OF THE INVENTION 

A Abbrev- ,aiit>n^ Jr^ Fentijiiologx I .ed tti the S^ccjlic.^ i ,<_ 
30 S-iBB" joo ' '4-iBS ItgaM" (-!-l8B'L)are {V>i>pupi>a.'- uc-.C)i yea. ma aha. i,i U S. Patent 

Mo, 5 J74i7{ii4s meSudtng soiubte forms th&mh 

ADAMs" are a family of {ransmemferane glj>«oprotema having distnlegnn aaid 
metaiioproteiaase domains, also caited MDC, tnetaJloprotease/dismtegrin/cj'Steins-rics proteins. 
" Dis" fs a dismtegnn domain; "A0AMdis" is an ADAM dismtegnn domain, 
35 "CD40 lijimd'^ (CP40L) is a polypeptide descnbed. tncer als^, m U,S patent -No. 5Jt6MS, 

tnciuding soluble fornfss thereof. 
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CD}4f' <( protpn tvmMne phosphatasv; ^i^o vSliedDEP-i f-tRTP <ndnPRf CD!+8 
bi3i<i5f g tJTOteiri. are destrjbed tn DiTijel ?! , PCT Pubhcauon No U O (Wl 'Sa^S 2^ M<»Kh 20CH) 
*l>MfcM ■ )S Duibecco's Msjdifled Eagle Mecitutn. 
"'J*AC&" ssfluoreacence a<»jvated cell sortsng. 

'■.HRMHC ' sue fturnan renal m,fcrovast;oIar endothelial ceils. 
"HMVi;.L:-d are hutnan dermal miCfovasciilar endothehai feUs> 
"mAb- K a monoclotiai iHiUbodv, 
10 MDC ) UTTiily of c)Q>l€)nfi-ncii prettems h<ivtHg TOetaik-sprote85>e and dtsm»egfjn domsini, 

also called ADAM. 

"Nijctin^^S" jsa sretladhesKJi} Triotote m the necm fan«lv {which ts descntsed, inter aha, in. 
Si'iolt-HonUwa eul J Bfol Ctem 2?5(!4;) )fi29} 2.(m^ The Ge«Bankaaei.sion nt'rabe'-s of 
i-wiMX nectin-i nucletc B».t»3 and pc 1> peptide bcquence"; aie Af2jJ28'74 and AAF9759'' respi3ttt\«W 
15 (Revmcmd fit 2000). 

■PM A" (s phorboi- i i'mjftisiate- 13 -acetate. 

7t.li. w^jvh has dKwbe^ called Tie2 and ork is an ret epto*- tyrosine' kin-nt ('•!: 1 i<. )i n 
pudxni ntti^iyvj- 1,<; ;d n \ •5';^ i a' ersd iPc nni TK n^ulocuf 'Ctionnc of human iek ^oik'>hii 
bvier uevi-nt-ed IK. ?i V I \ \k ^ i" \ci kk sn? ^ ' sk .uedssatjed, inter aJw, in 
20 CuTtlJ' U al R"TPuh*natK>'iNt> \StJoO'7'5<2< jiPnenb.! 'M) 

' TNF K tumor necrosi'* factor ' rNFR" jj. d m.nor )kc(Omn ra<. jecepEO. .rustid 
«ft>iiibfe Forms thereos ' TNhR/hc" a tjtnor newosei taLt<.>! eci.pto'- F<, fusion oohpeptiJ^, 

" {RAIU* fS TNF^related apoptosis-iiiducmg Itgand. a type II trafismetntoiit^e pel j^'ptide jo 
!h<. TNJ- idmdy vkvcnbed idttt aSia m U S Patent >2o 763,223 lotiuding sioiuhls tontjs ther„o* 
25 1 WEAK" is TNF v^ess eifettor apoptos-ii., a tvpe II tTansnvfmbr,in;, poivpe' .'d,i m tU 

rxTFIstmiiydescjbed.n.e'-cjlia mChichepcHULheetrtJ,) Bioi Cbem ?77c>! <24() 99"' 

okh, fo^ 1 lb rot INV \kf? ixt'K !"\VhAK 't^tpu >^hj i !< Ki, nUd ire 
",1 jius Nun D«, ^i"* r:: s''s n t>n i jnj Kng J Afl i fa iwi '--oa ^„■^^ 
4<.H.v ml iJ soiubje K'Pf x I'ltft-ot iX-vhAK R/I-i. ss p I'VS I '\iCfe<,epifn K fuaio- p»>h peptide 
3D VfcGH"" Ji siisLular sndotliefiai f rowth fauor v knnwn -as VPF or va-^cuiar p<rrmeab»!KV 

faciof. 



Ai fcasi thrfty aOAMs have been descffbed. Table 1 provides petereoee mfoFmattBT! for 
selected hixtmn Ai>AMs> 

ADAM djsjntegnn domams sJiow sequence homofogy to the sTwike vesoom dmotegrins. and 
ire i-bat uenicd by a {r<!ci«*woik oJ ( ^Metne"* hor ex imple, <» Jvpica! aiMntegrin sequence (-onurise? 
ii fxainewors, such as: 
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CIX:GX>,CXM.CCXMCXjCXV5CCXwCXsaX.MCXi.5C (SEQID NO:20) 



The sequences of several ADAM dismJegrin doinasns are shown in Tabic 2 and in the Sequence 
Lisdng, 

5 The pit'sent inveraion etscon-spas'^e"? the use of various, forms <ir ADAM disivdegi-iij dnniuin^ 

;ha! retain at leasi one aciivjty sekcied from ihe group consisung of integrin binditis acavny, 
mhibinoii of endoihdiai cell fnigranon. and inhibition of angiogencMS, The term "ADAM diSintcgnrt 
domaisi polypepiide'' ts tRSCTided to eticonvoa^s polypeptides containing aU or past of a native ADAM 
ui^LnEegrin domain, with or \i.ichoui uther ADAM domiUns (>;in,h as the cysteine-rkh rciHonX as weli 
SO as reUued fornu ir.cSuding, but not hmited to; {a) fragjTicnts, (b5 variants, (c) derivatives, {ti) fusion 
polypepiides, and le) nmUsnief ic forms (multimefs). The ability of these refaced fomis to uafeibii 
integiin binditig. endoiheUal ceJl migraijan, ajwi/or inhibition: of aBglogenesis may be detmraned in 
vitm w in vivo by usiftg mefejdss satjh as those exemplified belmv or by using other assays knowsr s)> 
{heart, 

15 Table 1 

Si^^eagteii Metnbe;rs of the A{)AM y&nwW 



ADAM 


Other Namc-i; 


GenBank Accession 
Number i.Hatnan) 


Pub ! ) slaid L5e;icript ion 


ADAM -8 


MS2,C.D156 


D26579 


Genomiesi 4 {;(! >;56, 


AI>AM-9 


MOC^v tneiErirs gamtna 


mum 




ADAM- 10 


MADM, tebanian. 


AP)Q96fS 




AI>AM-1:5 


Metargidia,MDC]5 


U46Q05 


J. Siol. Chetn. 
271(9);4593. !996 




TACS, cSVP 


U86755 


WO 96/4 i 624 


ADAM-20 


SVPHl-26 


AF029899 


WO 90/2322S 


ADAJvI-2! 


SVPHs-8 


AF029900 


WO ^9/3654^ 


ADAM>22 


gVPH:M3,MDC2 


momn 




ADA.VJ-23 


SVPH3-i?, MDC3 


AB0Q9672 


WO <)«!MnS8 


aDAM-29 


SVPHI 


AF!7!929 


Biochetn Bk.phys. 
Rfis.Cowmim. 
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cerm variant ttn bdes poivf^jnsdes ttut are iMbstcmaallv iionoii>gt>i<s to iwtive ^D^M 
dKintegrm doman'o, but which have an surmo atsd sequence dsfferent from iha ct a na ive AD4M 
di^fifigrn doiTsan becauie one or tswre de5e«ons, msertsons or sub<;t3tattons Partttulaj 
ernboJjmenss mciude bui are not Istnited to, AD-\M diMOtegnn oonam po"ypepisdes that cotrpHse 
■$ froi ot->*o>e! dtS&fon^. iO!>ortion^oi i>ubs>t!{unonsof ammo icsdrewdiies v^hei c^^npa^-u < 
Hutp ALV% Oii n cgr r dondin N<;que«ce Included a}.\<ipa'it<, of 40 \Md mj) Jos r 
-Hij'v^p'ide a . i^u<«; vjin<i Its il-i 5£ s 5Uuraliv at*,Uf-) <.ui,*! ds a'idn. i 'nix tnd jit ru[\t 
so itcd K>r!fi« as \vel a^i variarits d it nwt htvt) )sfai!.!e i n nnxhfMng th" mno » id se ju ^i<- ot 
ADAM Gj'i.inttfgnn doim'n pc'ivpfpud© o ti>c tnt<,leof(de 4..^itence o atiiicv.'t ttK* iv Ivjw^ 
IC) ADAM ajsi riicgrm dojttam pelypeptide. 

Generally >>ubsttaii!ons tor one ot more amsno and* pRsent in the natne po /peptide i>l ould 
b« niad« eoaservattveis?. Bxampl?s$ of eonservative subsmutrons include subsmutJoo of ^mjuoactds 
(Httwde i>t the active dotnamts) and sobsti&Hion of amino acid& Jtoas do not alter the &ecordsrv s.rd/or 
SSTtiary stracEus? of the AD AM dtsmtegnn dontsm. Additional exarnpies indiid« sobstitoUng one 
15 aliphatic fe&idue tot anothef, saeh as lie, Val, Leu, or Ala for otse another, orsub.'^LuutKtns ot one polar 
resjftbs for mih^r as btt\^een ! >s and Arg Glu and A*-p, or Gin ano A'lr, or subsiituiK' j-* c^! 
0! anwat (. iLsnJjc u a. o.ncr such <t<i Ph--^ 1 rp, ot Tvi for one anot let Otn<,r n^h tohsoviw^ 
'tiuatn ( ^--^ ^rr k ^Jn^^i'^il ()p<. ot entrc 'cgfoi'- haxstig <.iiTn at fm itiphobK n <ic'efistvs 

20 It* scn^e prctet '•et. cnioodt.nejit'i the Ai>\M dis.nfcf i i>i dotiwtn variant >, at abv ti ''0 A) 

identteal m anano actd sequence to the amtno actd sequeace ot a native ADAK^f dismiegrto domatn; m 
soms iseferted sjubodm^Rts the A0AM disintegna donjaia varfsnt is atlesst abtim isS* identiea! m 
iiffiijjo aeid seqiiencsf to Sie atrsso aesd seqtrenfs: of a native AD AM dtsmtegtjti doamn, is sotfie nwre 
pi?terrsd enitttxiiments the ADAM djmntegnn domain varsaat ti at lesist iibout 90% identical m amirsG 

25 avta scqbLTtLe to » 5e rruro ai.!d ^L^t v,nce «> a tsattva ADAM djsmfegnn dotnaiUs in sn^m? mor^ 

prcieTjd e! ibod)}!!^^^ the ADAV di<.)>tegnn domajfl vanant »■:> at tt^« aboat 9^S<? id^iica! m amiia 

i^sihid iL h ADAV di lupiidni!-! ntrisatl i*,! iib->(it«S f i ipnticai }« amino 
i ( Lit t I ts K 3<.ii i] !rt I. (It a njti.'e AOAVI c'i'ijrtj^gr r do-nain r some most 

30 1 r ">)'s he AHAM djsi )U \m do mm vanant is at icast aboi t it j^ientica' m airjno 

I d ^li 1 di^amtno jctdsequeijve- of a naif \e ADAM diwiitegnn domain 

piercr«nt jdeutijy. ffl the case of both polypsfptides and JitJcletc acsds, jmy be determined by 
I jsua) ^ns(>eci.on Pendent identity tnav be determined us.iag the aligtjnjent mettiod of Needleman and 
Wunscha Mol B^ol 48 443 '97{)) as jv,viw.db> Smith and W«iemian(Adv AppI Math 2 482, 
35 J*J81 Pre^eubly peft-eft> tdttjtity ts detetTOined b> tisirsg a compiiter progrann forexarrple iheGAP 
i (. inpL 1 / ST! N e si(^n i \ a% ulabte tfxitsi tfe Gi tietit.'i t i)t)piiii.r Cnmp iCf C Madison Wl, see 
I > !v !\ • i ft -iuiR,. \1 th'' l«84> ihe>)ret«fB<idijatiU|>aiami:tCTS.torfeGAP 
prograiT! iiiclude; £5} a iinsjycoRiparison itiairix (cmtasfiirii a value of 1 for idettfitiesi^na 9 foi'nchS' 
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identities) o nw. eonot.*; asiU tht. wrUohitd LOinp nson m ijriX of G< tbskov and Burge<.«; <Vwt ' A<. at 

W 674'? 1«80 deicrtb d by St nsc t/ and Dajbosf «' AUm aj Protein Sequence uid 
SsraciuTt Nat ofial BiOJTiediCsi' Re^d cb Foundation \p '^5'^ i^S, i^?*) ioraTimoattds, {2) a 
pef^a tv >f 30 muQ cids) or 50 ( jutkondcs) fo tach e p hkI in .iddsntma! I (<i)ji'n< acidv) or 3 
5 u t. >d ; t i J !TE ) i ) tt,h i (?)tiopn il tort-iJj'ap ji.ti (4) tso Jtv'x mrc 
I i\ i a Oi] j.r j)n i> dtv kl hi h art 'Kfite > .impssnwn mavaiso 

t a^t,<J F t (. Si'^ Vu ) H s Kkno ik ('s(^5b5^edr>rithJt 

pon 0) 0 A,! A 1 i ! t. i it n I ! I 

\Vh^2 a di^lctson Ot m^t li ) i sttat % s id< j ad t! ot nt ,1 s.fK >. i o< t A It .un Oi 
10 in vriKJion h ek^iodlai. 1 ay (such i )ntc inbjndua tmvitv mtnbitisvui' i n lo'^ijel ) ^•^l 

nUj^idtHn i>f toh bituro of dii^ ofctncsi lintis bt, wn^idtred SjbjTiits of the nvi„n{nepoh jep ves 
rosy be construetetl dektmg Jerratnal ta- mt^rnaJ residues or s«qtiet)c«s. Additionai gxudance as to 
the types <5t muiatiotts that t^-jn be made is provicied by a company of the sequence of ADAM 
dtsiistegnn doHiam poiytJKpades to pohpepudes thatbavg sunriaf structures, as weB as by perfsrmmg 
15 structuraS analvsts of the inventive polype{3t«les; 

{ ettrs« vandsit also includes^ ADAM di jntegnn dottjam polypeptufe'. that sre eni.od«d bv 
ni^^cc I. Kc J JD{eoHj\bndt/ing undermodKraifiiy stnngeotcoHdi on<!(eg prewasnsng sotutton 
i- S X <;s{. 0 ^ S A i U rt M '^DT\ <l O-i snd hvhfi i / au i> ay >J! (>,i<. * <U'C ^ X S«!C, 

2(5 pohpjtid ndvsf ii n )} Kjt c ts tf i tcs i Jt e ■>[ i. it v n t Mjtie^'ioup 
tf Usi fui i tudin tnt\ i! i I )f ) u ei m \ i i n t 

f_,u t.) *< ""he sk S d I i j,nxificecframe Addition ilLLf ojna .ons U s,il and e''3ps''-t i t* th > 
cofistrttjte snodarate hybfjdizsbon strjrigeacy. Condrtwnsdfhiattestiingeney xnclusie higher 
teiapefatufss lor hybndazatten andpost-ftybndizawot) washes, asd/or lo\!«er salt eoseentratitwi. 
25 VStJtatKtsiA c in be mtfoduted into stiUeit jsk id<k by svmhe<!«iijg oligomscleotides ctsnj-mmg a 

mui8M seaueRce, f 5anked bv festnetion sttes enabfanp hgatitsi to tragmems ot the mum seqtiencs. 
'^u' Atu inati r th f u tn r >i)stfuc ed "^iten c^o ■>«vr>int') ft) d^^iredatuo 
t-id m)> Tton a^5uuti<.n '^j dcietio^ Atoiatsve^/. olieonucieotide-dHmed S3ie-K{>ec(.tt^ 
n t<i tfii^ Jor in ttrp' J p! iScai t t it r vsjig partsuula! ~>aoRs a tered 

30 rditttrh suts i uU> i en t i ■> u d vull kit/y,r poKme r chain 

i!nif-X.K p i uiire ! t rr v b(- e ved k ere iv int af'pi aDNA ;iequencevn(.od nga 
o i p r I ! " tnea f Ohgt nuclu tide thaiu'^tme hede^nei- t.'^nnni of Uit DNA 

-\ n) I e f np t ^ ard pntners. The ohsonucieondes may adaitsonaliy concain 
t.t.t.i.ntrion ;:>ttes tcs tt'^irMion eRdonut-iasheb tof*,ri!taie inifirtion oi the ampbfied DN^A tragsieiit 
35 into m exptf&mm vector. 

'^c pR^nt mv-entjon *u •'berenuimpa-ises tbi, use o ADAM dtsiniegnn dotnam p{>!vpept'de)> 
« m 01 ^^itnoat d<. ot,iatt,d ji luvt patit-n i,IyLO<i%yt«>i ADAM hsimte}?nti «otnait! expre-vseJ jr \e<i«i 
Of n i-^im^h m t xpre. i,ion sv^tem^ {e v COS 1 or COS '' cells) inav be sioiifsr to or <!i»n'fjt3iitly 
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difterent from a native ADAM dismtegrin domain polypeptide in nwiecolar weight and glycosyiatioi-s 
paittsm, depen«jif)g bjwti ihe choice of expression system. Exprsssion of ADAM disintegrin domain 
jwiyj)epsde& in bacterial expression systems, such as £. co/f\ provides non-giycosySa£ed molecules. 
iSiiferejnt hiost cells may also process pa1ypsptide.s difrersrstially. re.Hi3itirig in heterogeneous mixtures 
3 of polypeptides with vai sabie N- or C-termini. 

Itieprimary atmtJo acjd structure of ADAM disintegrin doroain polypeptides may be 
modified to create. den vaUves by forming covaJent or aggregative conjugates wiih other cheancal 
fnoicues, suc^i a? giyM.vy! ,<r--u:^s ;!V\'- ph^-. ! .u- o.^.-t; ! anJ tiv tike. Covafent dt<r!v;3it!ves 

of ADAM djsiituegriii d^iirs^.n {X!!ypoi5t!dii!> may be putpaaxi !->y haking paruaiiar iimctiotial group*; to 

iO ADAM djsxtjtegriit domain amino acid side chains or at the M-termitJus «r C-tertnlnus of » AD.AM 
disintegfin domain poJypeptsde, 

Fusjofl polypeptides of AD.AM dS&int^in domains tiltat are usefulin psactking the iiweattoo 
include Govalent or aggregative conjugatfis of ABAMdis or its ffagjsejits wfiih other polypeptides^ such 
as by synthesis sr reeoOTbinitRt culfcire «s N^terminat or C^rttwtjal fusiom One«lass of fusioss 

i S polypeptides are discussed bsAem m cottnectim with ADAM disincegrsn oHgotnm, As aootter 

ejcample, a !\rs!on poivpeptide Jiwy comprise a signal peptide (which !.« also var!OU.siy refen-ed to as. a 
signal S5:<,?i!cn).f, ssgsial. leauc'i pepisdc, leader seqtieiice, or itmder) at ihx: N-tefrnsnal region or C- 
tenmina; regjor, of an AO AM dLsiniegnn domast; poivpsptsde whtcM co-tran.^tationatly or posi- 
ts-ari.slationaiiy direcrs transfer of the polypepiide trom us ;s!te. of synthesns lo a sue joside or out.ssdc of 

20 )he <.eii iiieii-ibra.'^e or cell svall it is pjiiiciElar:). advantageous lo fuse a signal peptide tiiat promotes 
rtxttacsiiuiar sscrerion to iiie N-tenniptis of a soluble AI>AMdis polypeptide, in this case, the signal 
peptide is typscaliy cleaved upoti .secretion of the Soiubie polypeptide ftnm the cell, 

Sect^ied soluble poiypqjtides tnay be identified {aiid distingtiislied from its aon-soiubla 
njMnbfane-b&sjnd eoaniejpaa,^) by separating intact ceils -which express iJis desifed polypeptide itam 

25 the caktsre jnediuni, e.g., by cetittiiijgation, and assayiisg themedium {supernatant) fat the presents of 
die desired polypeptide. The presence of li^e desired polypeptide in Hht Tsediutft indicates that tfte 
polvpeptide was ■secreted from the celh and rhos is a soluble f<>rm of the pi>l>}x:pud<.-. Soluhle 
polypepades may be prepared by any of a number of eonventiona! techniques. A DN.A se<]u«n£;e 
.encoding a desired soluble polypeptide may be stthcloned into an expression vector for prtKluctsoo of 

3d- the ptilypeptide, or the desired encoding DNA frajTment may be. chemically synthesKed. 

Soluble ADAM disuiifgrtn domain polypoplidcs. cornprisA: sii or pari (>f ihc A.DAM 
disintegFin dotnai n; witls or withotfs additional segtssetJts from the extracellular portion of the ADAM 
f.sisch as Jhe cysteine-riiT-h region) tnit generally lack a transmetnbrane don^ain that would causK 
reiendon of the pofypepiide at die eel! surface. Soluble polypeptides may include part of the 

15 transmembTane domain or all or part of the cytopiasmic domain as long as the polypeptide is secreted 
Uoin ii^.i' >:cli s!i « hich it is ptc-dLiced iixamplcii of .■soluble ADAM di.sintegrin donsain polypeptides 
ate prr\ .-d-id sn the cxampjcs. hi Sk-me ptetertied etnbothrtienis ot the p'e.seisi invention, a nmitinieric 
fonn (It a ioioijle ADAM di.sintegrin domain [xjlypeptide js used to inhibst mtegrin binding to ligands 



9 



vvrihSiiVimm 



o.nd, her«ce, iniegrm btoi(>g»cai activity. In some iyk>si piefcrred fimbodnnejiti. the wiuWe ADAM 
dtsmt^grm liomsm polvpeptide js ase4 to mhibtt endothelial ce!! tmgfaiion aod/or tnhibst angsogenesib 
The^e inhfixutry activities may include both tniregnii-mediated «nd mtegrin-mdependem nitximrt sms 
ADAM diSitttsgisft domam tmiiutiKfs ars covaleBtiy-hnked or nos^-covalestly-hnked 
S ERujimiefs, fficmdwg dtxmn, mtom, and higher mu Jiimefs. Oligomers may be; linked by dtsulttde 
bonds foroKd bet%v«en cysteine residues on different ABAM dfemtegrin dom^n polypeptides. One 
erpbc>d>ner} of the jnveatton h directed mullnners cojTipnsing inuiupJe ADAM dssmte^ts domajn 
pu >rep!jdcv ':>)ned via covaJent ornon < v^dien' mcoractions betweea peptide moieties fused to the 
A.r^M Qi^satepii'! dosns^n pols !xrpbt»e^ prides ijwy be peptide Iwkefs {>.pacer-.\ orpeptide'^ 

10 'hst h<(\c ihtf ptv itrt'y <>' f>jiirf!ot'ns r j trf)C! ?. !>^>') I eut ir'C /ippcrs "nd c<. ita t- .50 >jvp!K'3es denVtrd 
trom dnt'bod e'S ate uifwg (h*:' peplu'es ti.dt can promoie mtdtinwri/jtion of ADAM di>.!riie^<. (n 
domaon polypejJtides atfacheii ihereto, as described in raore dfitall beiaw,. I« partseuiar finibodtmenta, 
the mBiiirnm GOftipns? trom two te four ADAM disjntegrtn doumin po!ypeptid«s. 

Irs some embodi«ieT5ls, a ADAM diisimegnn dotnam mifttimer is ptspjjred Bsitig poij'peptides 

IS denved ham immoisogkrfjulms. I^parati&n of fusion proifiins coropnsiflf eenaxo hetsralogoos 

roljp>'i)tidi'i» ftjsed t<> vanoiis poitioti" ot aniibody-d^ffveo polvpeptids's !oU-iiii5i' the Fc cotnacj) ha* 
bscnasiiCTibeu.c.g.by Ashkcnarieta! (Proc N<ii\ A.ad Sci USA iPi-^ Bvjneia! 
(Nat«re 344;o77,, 19905; aad Hohenbaugh and A'-uffo C ConsirucDon ot Tmmutioglobuhn Fusses 
Pr^^tems n Current Prctnw K m Immmuio", Sjpp! 4 p <on'o!^ ! UM9'1 .&9:> 

20 A preJe-rred ernxjodiment 01 the present invention is directed to an ADAM dismlegnn domain 

(AD \M i'st on^v"- tonji^nssn^ iwo u m^. ^ pvihp v 1-'"*?-'''''^ bs t^ismg xT ADAM liKimigrn 
dcnati' to an be po y;t;pjsQe A gene fus. on encoding the ADAMdi;s-R to<isun po!\peptide !:> micrtod 
into an appropriate expression vector. ADAMdis*Fe iTasiOR peljTpe^ttdes are mispressed m host ceils 
SKSRsfornied with the lecoffibinant expressjow vector, and ailowed to sssembie rmcii like antibody 

25 mifecales, whereupon i nterehain dtsaHlde isonds form betweers ^le Fc inoietjes to yteks dt vaient 

soktbie ADAMdis pefypeptides. Hie tens "Fte polypeptide" as used heiein includes native and niuietn: 
fnmis. of poK peptides denvcd ityn the Fc re^;ion o! <in .3ntibi>dy. Trtinv'Sted for'n*. o^sucn 
XfiypcpSide'iCO.naitiirto tnc i.rUv- u'cjot) nat protnusei. ditnerizdtion are aJso uKiudjd 

0 50 sL.tabic K puivDt(\ dv,s<.nbed m PCX a -piication Wt)9Vl0:'-' s, u e t w<n 

30 paiypeptideexiendiiig u om the N-termina! hmge region 10 :he native C-tenmnus of ttje Fc region of a 
humn IgO i aitibudv Srothe- j;>e;<i. bi. puiypoptnic iS the Pc tnutejn destuoec in U S Patent 
5,457,035 and by Baum et ai , EMBO J I ^ W4. 'Hie ammo Actd sequence of this mtjtein ib 
identsca! to that of the nati'v'e Fc seqcence presented m WO 9V50i5l . except tiat annno acid 19 hai. 
been changed from ijeu to Aia^ aoMtio acid 20 has fcieen changed front Leu to G!u, and ammo acsd 22 

35 has. been changed frtimQiyti^Ais The mutein exhibits reduced aftmsty tor Fc receptors Fusion 
{vt>!ypeptjdes cofnpiiwng Fc tnoietisj., atid mutttmers formed therefroni, oifer an csdvantage of faciic 
punficattOTJ by aff^n^ty chiomatogiaphy over Piotetn A or Protein Q columns^ and Fc fusion 
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poivpeptiuei may pR'vids. a ioHger jn vtvo 3a!l life, which is ust?f«l tn iherap^ulw appjscatsofis, than 
unmodified poJypepudes. 

In other ert^dimenis, a soiubie ADAM dis»niegri« doftiatn polypeptide may be 5>ubstifiife(t 
ft>5 the Vdrwbit, portum at an dnt!lM)dy heavjr or light chm. If tuhioti proieins are made witi) both 
S }te3vy siii 'ight chases of sm antibody^ n. is jjossibie to iom »n ADAM tlisiritegrjn domats? multifner 
wish .IS mATty a> foi r «oit*ie ADAM dsSJiitegrm damam polypeptides. 

AitemaUveJy, the \D^M ^ > rti. nn dc^iau! ! m'Vim k a t-j<;!ai poJypepiide ccnsprissttg 
tn«hsp{e ADW d ^(RtegnM d i ^ i iti ot i „ o Isnkets (spatters), or 

pep rf--'; i!'^l^^\e^1er^fopm^ J, CI ^i I i t>>-- A ' t, i; 'ni" vjrtfible peptide linkers are 

,10 tio!>i^ot. (.nhtat' I S PatvnK4'">] iS0a,-itj4'> ^ A -e.^u.n„eenaximg a desired 
p(ri>* h iks?'- .n> fn<.ertal between <'tti. >« rh san.t vading Ir-ij-ise a^. fhe DNa seqaenoes 
snuttdiBf ADAMdi"., lismg ssjtjventictoa! iiechntq«e5 ^nown in the art. For example, a cheiascally 
synihesizsecl oligonuetotds isnccKlmg thfi^ to iigated b^ween sequences encoding 

AD AMdss, Is partieijisr embodiirmts, a fusion protean comprises from two to four ADAM 

i 5 iif smtegtjn dommn polypeptides* siepsf ated by pepticte linte*. 

\<"oiher m thoJ ^<^r preparmg ADAM diswtegrm domam muiupicrs ipa <y}ve<^ u&e ^^f a ieucme 
£ pper ^ Oft in I irt pt)ef domams are peptide* tha* pjon-pte niu!iif>-!cn/aiuin i^f the puitcijii in 
s^ f^u h (h \ -a Mi j<. ne ^ip^ers* were ongiBaily jdej^Sified m s^'- ei <« DK A-bu'-Ji'Si' psuians 
! ) I s 4< r <■) !«J88) ai>dhi\estTn.ebv5.>irutindtn3\.fKH\(-'diffc'e'!i 

20 N \u (J 1^ i^u oA!^ It, it-uic dippers ctie Raturajlv (iccumng peptjde<i and ienv3?i\f s jhceof 

'idi v.) i)e'')?e o tnn5cx!7t; F'cafflpie'S of iea< me /spper aomatns suitabie for producing soiubie 
ol!gonit.nc ,>T^>t(.ms a)e d^^stubed m PCt apphcafton WO 94/10308, and the letjcttse zipper denvcd 
from Ivsng sartsstani proiem D (S?I» descnbed in Hoppe ei al. FEES: Ijssu. 344: iSf i 1994. m use isf 
a modified seue-fne ztpper tJiat sitows for stabieirimenzaUon of a heterokjgoas prtmis fa&ed thsfeto ts 

25 4eiscnb«d in Faasfow et al, Semmv IranmnoL 6:267, 1 994. Recontbjnafit fusion polypeptides 

comprfsmg an ADAM dtsintegr lo domain poiypejrtide fasted us a ieuctRe dppet peptide are expiessed 
ii5 sutsable host ceHs> atid the ADAM dismtegrtn doinsjn maJttnierih«t fotais is reeo^-ers^ frorts the 
cuitaj-e supematantv 

3f> iujbn r <1K vi i ) n'> 1 5mA'bKI??ides 

The ADAM orsustegrin dainam -oohpeptideii useiJ sn the present snventiot! mijy be prepared 
UNi!%a-i.vO\ih)iia) tcxps^N-iuii sS^ut Host vclKnxif'^ .intied ssuf- ^ rrr.;:nbi:;.int o.p-vv- h^n ve<;tor 
envoding ADAM diMiitcgm dotram poiypep'sdi sri. cuJtunjd under cop.Jitiv:!!!? thivf prcxriotri 
expre. M**n o. ADAM dt&Jfitegni dotrajit arid the ADAM disimegrin dootatn is recovered, ADAM 
,55 djMtitegrm ooim im poiypeptides can aho be produced m Braiisgenk plants or an imalA. 

Arv <!u tabic espre'i'iion sy\tem J«ay be extipioj^-ed. Recoinfainajit expression vectors imrlyde 
DN-^ etitodng an ADAM disnte^n domin pohjjtpiKie operabiy linked u> suitsibie transcriptionai 
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and iTsmslattonal regufaiory niicieotsde sequences, such as those derived (rom a miasntixan&n. microbiai, 
viral, or ins^jct g«ne. Niiclcotids sequences are operably linked when tiv; j-eguJatfjry sequence 
fuEJctiaoaUy teiates to the A.DAM disintegrin domain DNA sequence. Thus, a pmmoter tiucieoisde 
iseqaewse is operabfy iinked lo an ADAM disirstegrin domin DNA setiiienee if the promoter 
S !!>x 5e^'i;c!r; \«juence coniroK tht" iTanwnption ortht; AnAM di^imegnn domasn DKA sequence 
ExainpSes olregiilatory stxiiKsnces. include trartscnptionaS protnoters, operstors, or enhancers, an 
fiiRMA ribosomal bindjng sste, and isppropnase seqviences which control transcripuon asd transiation 
initiation and temunatjoa. A sequence encoding an appropnais siigna] peptide (nauve or heierologaas) 
<<i;i b.- UK urrowtcd in!o oKpressKsn vector;., A DKA sequence fut a peiiside (iecrero:,*< icidt-rl 

10 n\a\ be tt,vd u; tixime to ihe ,A.DAiVf ds&itJtegrin doiriain ,se£}acn,;e >.ti tlia! the ADAM d-striregiin 
domain poivj-Kpt-ide is snittaHy {ran,slated as a fitsioxi paucin coiiiprismg ihn Sigtsai jxiplide. A <}gnai 
peptide that is fuijcaonalio; the tntended hasi cells pr otnoies exJr^eUaisr sectetsoB of the ADAM 
(iisintegfitj damsin polypep«de> Ttiesjgffsi peptide is clm'sd from tfte ADAM disintegrin tiemait? 
polypeptide apon secretion from the ceti. Suitable h»st ccHs for expression of ADAM disintfigrtt? 

1 5 doroatn polypeptides include prokaryoies, j^s^t and higijer etilcatyoec ceils, iadiidifig inxeci and 
t?\,imfrji! jr ce'} - Appropriase cloning and expres.<i!on vectOTS for u,se v. ith bacterial, fungal yeasL 
KSfiixi, 3TK1 imfRfTJsIssin celfiJIar hosts are Jcnown in the art. 

I s ( r tlv ,ecf mque- o' fecombmant DNA im-lucmg mut,'gene5!& jnd the pfiU-meraie chain 
!s< ct 00 U\ J) ti.e skili-d Hitsjfi (.d!) I i,tslu.e DNA ^equenceN in<s encode ADA'V' ct^ntegnn 

20 ^;oriaiii potyp epEid,"< (.ODp'^saije various .jddiHotii <,>r W}b&tit«uon'> ot jmino ai,i<s residues or 

-eqi eni es or de'ettons, of termjnji or idtemai t«sjdues> or sequences, trsdudrng ADAM dtsmtegrsB; 
d.>TtiJti«) !rdfi;fneni5. v,}r a«ts denvatives, tnaititners, and fu&son polypeptides. 

llie pircKedufes foi* piinfymg espressed ADAM disintefarj dofsxstn: pol>"peptides wiH vsiy 
aceordnug to the host system etnpioyed, and whether or ntst she reeombiHaRt poiypepiide is secreted 

25 ADAM Jjs'Ptcgrm domam polypeptidei* nwy be ptiufted uwig metlwds known iti the art, m*. iuding 
one or tnoiTK concensration SJltmg-out, toii exchange, hydrophobic mnardctioj}. affirjty purifjcaiion, 
HPs C\ tt > /tr t'N*. lijMvtti ^ tiri-f ) It >j!!aphy steps Fussod polypeptides comprising Fc moietjes, (atid 
tntihimer , t'l s u n^.t ir< '.i^ ,>J ler ,>je advantage of facUe purification by ss^iiijty chromatography 
over I^rotcin A or Pmteirs G coiumti.s, 

m 

D. 1 herapeutic Msihods 

The disclosed nseiht»ds may be used TO mhtbrt mteg^^ bmdmg and tntegrtn biological detivity, 
,'nd to tflhib'( endothrfMl <.ell mtgratton, and/or angiogenesis m a msmjitai in need of such tnsatiaent 
"Hie fsa-roent is asivantageously adrnmislered m order to prevent the onset a the recuirencc of a 
35 di&ease or condition tnediattd bv m inte;:nn, or to tfe.at a mamrjiai that hiS a disease or conditiot! 
mediated by mi inteenn. 

'^''v ' \. 0^ ' ihc „pou ic >.s<", ,>t ADAM diijnteiinn domain polypeptide!* and 
compo stions rheieot i»itkide the ircdtnx-rjt of stiJividuals aft'Kted with conditions mediated 
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a^igjogersesis »uch as ocuiar disorders, tiennatologicai tJisotd^-re. ajid nsaligriant or nietastatic 
coiKiitions. inflammatory' diseases, (>steoporosis and other conditions niediated by accelerated boiic 
r£S>ojp£ion, restenosis. jRappfopriate ptaieJea aeiivatiori, recruimicsit, or aggregation, tiirsxnbpsts, or a 
condition requiting tissue repair or wound healing. 
5 Ainong the s)cu !ar dssoiders rhar can be treated jjccording to the ptssent in vemisn ana eye 

di^ca^os v't ;!r,Kle:i/.ed b\ <.K;ol;i) nt'ovaiCiiianiraiion mciuditig, bii! fit>t linfiitjed to, diabetic i^iiJOpathy 
U ii\ij«r mplicatior <.!^d)ahetc^;, je'-.f '^'t - ' ^u^it'^an v df^.!i<:itmg eye contJittOR, that 
frequently leads* W dvonk vtsson prabiems and carries a nijih nv.K ctr DlintiRess^ is .a .ssvere 
compiicaUon dunci» th« caxc of prcnunuri: n-.idxi:^,}. ncos.^M-MV.ir gl.iuc sjrn.i, retirw^lastoma, retroSental 

10 fibropla&iii, rubeof -b, uveiTJS, rr-acuSar degeiferaiion. and cottieai gr;iff tieova&vtiiarjzasion. Other eye 
inflaTnmatory diseases., ocuiaj tunwjs, and dis.eas<iS asMidated with choroidal or iris nsovascidariiatjon 
can also be treated according to tlK presenr itivendon. 

The preset*! inveacjoft caa aiso be used lo tosat maligtjam and rtietastatie conditions «:h as 
solid twswrs. Solid itiuisfs inciude both pritnaty and metaststie sarcomas tmd csrctiioims. 

15 The pfBsertl in vernioi) can aiss be used w treat irsilamoMitory diseases iBelu<3iHg, but no? 

3iri>}ted to, snhriiis, s:hewfmi5s«v, iirfianstsjatory bowel disease, arid psoriasis. 

-Among the conditioo'i mediattid by fisappropriiite platelet activation, recrultmeT!;, aggregation, 
or thrfiroboKis that can be treated acco!<:Sir.!: to the pre;;e?)} iuveisjion iire corofiar^' artery disease of 
injury, rnvcjcardiai infarction or tnjurv tonowjm; fiivccard!;:! infarL-tioi!. stroke, ijri.stsbie anjisna. 

20 ,jthei-osc5e.-C'.'tiSf <!r{tinoscJeroi,ss. preeclanip.^w, ejobol'sn-!. pjatelei-a.vwc-iatcd tf.oix-[RiC di-ioxdets 

incltjding lung isciietrsia, conmary ischemia, and cerebral ischemia, restenosis foilowing percutaneous 
corofjaiy interv&nuon inciuding atsgsopiasty, atherectomy, stent placement, atjd bypass surgery, 
tbfotnbotk disorders iaeluding coft>n&ry artery thrombosjis. Cerebral artery ibfotnbosis> jp-u-aeardiac 
thrombosis, periphetaJ artery thrombosis, vencws throt!*o5is;iht:omfet>siS and coagwidpat^ 

25 associated wtih exposure us a foreign or injured ttss«e suriacej and reoectow fbilowmg thrombosis, 
deep ver^oub ihri>tt5bosis, (T>V1 ), p«irnoi3ar\ embohsm (PE) trauwent jschemtc attack*. (TiAs), and 
anotbe" Co Khtv i- vst en^ s,<s„iu,jr ixdus on i-- a common urderlving f&<d«re In >omeembodtm„»nt>. 
the mcthou'. ^i.c<. i. n-> oih-'n-ft )r<i!;ij^ex ' mi! iJ aii high risk tor ihrombos ^ormatirsn or 
fetr>rm,i%05 <id^ancedi,Horar a-" \ di i ^ ! >) n as! i _,xci.iSK>ti stenosis <ind/i>r ^i*>>feno<;is 

30 nt oiooo vcAsds or stroke h < . un^t s'(k n t' S u i rd v i t'le invention i . use.' r 
c«iTi>ti,ition W'dh atsgiijp'rtsts' PrCv. i in,s -aOi^ balloyn a(,g!,>,-!jist> ,3ser anjjiop .istv coion<tiv 
athtesitonsy or stmiiar teehtitques. carotid ecdarteriectDtny. asastomosts of vascular grafts, sui^ery 
having 4 hij?h ns5c 01 thrombus foimation (i e,., corwary bypass surgery, jti*eraos of a pm^Jtetic vaive 
or veiseS and the \i<t\ atherectomy, iteit placement, placemeni of a chronic cardiovasculja- device 

■3S iut h as an m-dv-el'tng catheter or prosthettc valve or ve,^sei» organ !xaii4.pknt<4Hon, or bypass, i-urgsry 
Other a!seaj.e.s and condxuons that can be ire^ed according to the preient inventton incUde 
benign tsimc^ and pruieopla^ltc conditions, aiyocsrdiaJ angfogen«s,m "lemophihc jomt;., >»cierodemia. 
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vj.scui.jr ddbesionsi, ii>tiim, ^vd. d]lu^\, ec/tfina and densial'ti't graft versus host Ujsei^e, sepMs aduiE 
respsrator dfSiress syndrotne, teSsngiectasut, sad woma graflufstfou. 

The methods accotdtag to the preheat nvenfaon can be tested m ,n vivo axumil models for the 
desiisd p oph\ lactic or therapetittt. actt%Hy a% well to detemine the opiina! therd-)e'«ic d»i»g<; 
5. onor to aomfnjsoation to humans. 

K ! K u t <^ V. pa'-vicuL r AD divmtegnn doniam »)ol\pe^>K!i» r«3t \> 1 ipt t, t m, t 
p 'it.! i^f me id ftstatrnt! ' ds eru tj t a^t i>pi. ard>e/crt> ot thtiuiustuK tola trtuttd 

I* iK^ t J() it 1 I 1 f ( iJ ! tr o!) tnd os!.-" p jr r I irs )iu^'vi 

iO d» ^t<; irt about OOi w a'loui lOi n^l-.bnc^ wuji^ht Jn ^mn p ! t <. < ni-xnhmti ^ hi 

V iis-j^e s < 5v ! "> jOni^kg mscmpretcrfedeiibodimenrNthedossgi, IS tvu* 0 > Ofwkc ih^. 
dosjsge ror {(Jca! suJmjBistrattots IS iypicatly lower than for systetras admrnistratton, ia sojise 
embodsffients a smgie admmistTatJon js sisfflctent ; m soma emb£>d}meHts the ADAM dssmte^nn 
domm is SKfrnfmsiiared 3S multiple dosfesowr i>ne or tiK!>K; days. 

15 rh& ADAM tJ»stategri« domaai ptjJvijept idies ate typically adaiinistered m iM tarn at & 

pfu i.-'ac.isJtfi.oi! i-OiTifpDsfHo! omp (sin?o[»B«! nxf'ie phdnnatoiog!i,Jh sccc ♦aljlecifjifii'? 
Pb-< fttAvvi t(Liily jLLfcp sbh carjicrs mc udv, djluwnis fjCcrs aajuvaoti exctpwnts, atid vehjck' vkhxh 
«i. pfusmcsci lU^ is K<. e )tdi>l'* *i the roi'ie of mmimsirittkm and rrjay ix- aqtieo jm o.i.igi')Ots 
s isPL. is( > J i!mii)itti^ is t i ill ih {, ifs-s-^ •,)( ^ vxptttitijj and suspeodmg ?se i^s 

20 f-ha'sna. wi,t;i.jil)> <ii.ct.(\a!>L earners sic gftjerally <Jteriie and frefc p>fu 'ctn^ «ss>tr i,s <t ) S 

i«ws u i« s^ iti,r osis, sctivent^ bJJts sugaxs .Jod arhsa tarbohydrdtes. enmis)*y up a 't f's, 'su frr Jijj 
f^^iPts a iti!-nii,vb:!ai agent? and chalatisg agms lite partti^uiar pbarrtiaceutit-aliv accepjalne <. <t nc 
arid me raho of aatve compound to ajmer are detertmned by the solubility and ehsraicai pfopsstjes at 
the eoinposjtson, the mode of adtrutsistratioflv md stsndard phartnaceutseal praeUce. 

25 Th« ADAM d3siBteg;nn domain polvpe|«ides are adniinistered to the patjetic m a smuner 

appropnaie to the mditsttfon. Thus, tor exatnpfe, .ADAM d wiriiegnn doiiiai« p!»!>pBpude.>f. or 
pj (i fMLct ^ npos txins thmoi nay oc admnistert-j K mtrdvetjotis iransd^tnt n ')d eu! 
if^ lU <T^i] i ) jsiiLr it! !i Ml tpsdiri! ow! fop'cil bubui'Atuot , n «. / iisUstw'J 
Estei.se trtjrn jropiant.s.. jjiiristakEC roiiies. or Dy ativ otsier suitabie technicsue. P»renteni! adnnjrii.siTatiors 

fn Ik rt< n L!rt>t>od'me!/s rtittu^claimevj indention th t''v,>i'm nt ti^rfiit (cnprnj 'feitn^f^t. 
iTiamfjisl with OTic or moK addft isnsi theHtpeuhc agents. Th« aodiaonai thetapeuttc agentis) may be 
adrEiintsteied prior to> concurrently wrth, or foliowsng the adnwnistratsort of the ADAM dismtegnn 
doinatn poi\pept(d« Ths Use of irore than one tlierspeutic agent js particulariv .idv^rtageocs when 
3S tne puTnrti<>! >haJ is being treated has <» soitd tumor In son>e embodirients <>f the ciastneo mvontion 
Ehe iresttnerts further comtirises ft-eattrig ihe iriamtm! wttfi radfiinori: Radiation, ineltsding 
bra..h>ine''spv ^tid tef,Jiherapv mav .jtf administered pnoi eo amcurreritiy W!*h, or to!io%^in^ tfte 
^dimtnst'-ation of 'le AD^M dismtogf a donatn polvpepttde Mvi/o\ ddduioiul therapeaac igmi-^i 



3iJ scm^b {.teferred err»boc!iinen{.> the niethoti includes the ddtratn&traiKin «f, in acltiuuni to an 
ADAM diwniegi in tktmas! po^yj^eptide out or n»->rt. ibn rapwttics. selw Std imin 'he gfotip consjitfn^ 
of dlkylaJ fig <ig«iits <intmietttlHthte^ \ inca alkaloids and other plant denvcd chesnothuapt-iil ls 
antituritr ai'Ubiotic? a«i turra efwvrcttx* topO!\ojrieuse tihfitofs p! at irunj analog'; adrx-fiocoiiKa! 
S supj Ft t K niR (t)c' sn'-^OMon s anfibMit-s umounothcfji'icun.s nd oth la t, < r nd 
bloSogscsI: respons.e modifiers. 

s.!">\Md) ne nn c n pc! c 5: n or to e 1 ? i^s^ s vlueitrcn the ^ jp lohm m 
0* s|.Ltn i> juj^o^puf i n ohloa-nrrnt ni.ip'iJ n bi-'>mjvin c bi>f! tin + s i t j 1 

10 tluorodeoxyundifie meihotrex taj<i->( a<:j sr ni^e \(jn.mtn<* and vmbfastine h ipl hit ^ 
cytokfne<;5iUi,haj>5nterteo.kjn<, irtr*'eron\(il'>hT beta wdeiu)<ind FNJ- Ui5»>rUTi'>Ji! bosi i i 
earmustine, 3omtist(n«. semustttie. streptozoem. (iacatbaxiae. cytarabjtie. mercaptopurine. tfeioguasfne. 
viiKiesfne, ctoposide. temoosittef dacanomvctn, daunorubieifi. doxonsbictn. bleomycin, pljcamvcift. 
mitomycin, L-^asjsaaginase* hydroxyufea, mettsythydrazine, maotane. tetnoxto* flaoxymesterotje. 

IS VirB inhibitors, angiostatja. etJdosEatm, Icrmgle 5. angsopDteun'2 or other anisgoaists of 

uip opoietif) i af tagfinsMs ot pkidei attivattisg factor ati'agon "stj ot >■ n t tM-ob! 1 1 an^vvfh uor 
itnd COX-2 snhibttors. 

fr>>->nx" nrrtd emboiliri-k.n*<. th mtlhod mckiJes Jt« tii ts i ! sWtRn' »! 
A^AMd! f3dt nif p(U cfUiit^oic fi\ hu IX i! i.(Ui pudt irLiadut 1 ik on 1 

20 V 2t,f sdevied *~rci^ i! t. group 1,0} tstjng '^t ni3 iigand CDIO M^Md mic'-kjwn 2 ntivj i 2 
4,-lBS jsgand. aiit3-4-;IBB :M!ftbodi<s,TlAn..THFaniagonjstsmid TNFre 
mdudingTNI^FCvTek snmgonisis. T^EAKantagowsisatJd TWEAiC-RastagoMstsindadrng 
TWEAK-R/Fc, VEGFantagofttsis mcludiBig anii-VEGF aniibodies,, VEGFttxKjptoj (mcludjijg VEGF- 
R< and VSGKR2, s3so knwwn as Fiti and Rkf or KDR) antagomst? C0148 {aK.> refened to a<i DPP- 

25 I , ECRTP, aod PTPRJ. -see Takahasht et J Am Soc N'eplirol } 0'2 1 35-45, 1 W> and PCX 
PobliGatifiw No; WO 00/15258. 23 March 20i)0) bmditvg projems. asd antagomsts; 

In iome preferred cnb^xj r-ei ^ t^ii? \M i' -mtejnn (.toiin poi\pt.ptide ctlh.? i.se u<-^ 
aje u-ed ns* a co.npot ent ot w *i s< -1 \ kmi^uj.v icrr')v ' ^ucf > 'i^ i O" t>,''tj 5\ 
BmM'sxetdl ,jnd klemen. <? j! i ir^cer kesoan. 1 W ".'^^ 2U >0 ^ Cn line liJ-'i.^' Ri *= ^UOO 

30 su-e..!v>Ha.)n pa ... . 2<)00) 

A'- usied Sercri ^uc i.^) us jap>, 'tber,jpi*iitic,' *treat, \ind ' ti<ra'njent ' gcsiieraii) in^ ijde 
prophylaxis, «,e. preventsooi tn additfort t^i therapy or treatitiem for an extant disease of condition- 'Die 
fjiettiods at tte present ttjveirtion rnay be used as a first hne treatment, ror the treatment of residual 
dKt«se following primary tfterapy, or as an adjunct to other therapies. Methods of msa 'unng 

35 bJOiogioa! effectiveness are knovkTi in this art smd are illustrated m the ExaRiples below: 
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EXAMPLES 

The foiiowm^ exatnpfes are mtendeii lo jliiistrAte pariscularemtKxIfnients and n«rt to tirnst idle 
s€{>pe of ERe mvefttton. 

EXAMPLE .1 

5 AJ>AM DisiMlegnti Uomain PoSvpepjidts 

S hf- tx jrt pie dt^ nbes one method tor rhe recombiP.!rtt prnducnon of ADAM diitntti^rin 

aoraam polvtwptifies- 

ExpfesMon csb&ettes encoding an igKappa leadet sequence, ADAM disintegrtn doraan and 
C^ieiffittjnaj Fc fsgion were constructed in bactenal plasaxids then ttsnsferred mts euk^'oac 
10 expressson vecmi-s (pDG409, EMBQ J. jO:2S2!, 1991, or another maiiimahaa expression vector). Ihe 
Coding rcgjons of the vanoas cotibtruete are Mirmvmi&d m TaWe 2 Xi\ ddditioo to the djbintegnn 
j4>n3i),i h'-c (.0! <;S! s-ts ijficude additionat portion- ui >hc exi!ai.< portion ine " '^^ \\i vo g 
tysteine-rich it-gion &m LGF-sike dotnam),. 

The e<p,es<viO'i vi^ri-Nrs wer" t<-ao<,tci tt.J inty Ct^S l ( V ' RN ^ - ?'5 I J\ A ^.t ' s - \\ o 
lis da>s after iransfec i\ c K w c; e "S taot-l^d for kmr h(>urs n p. i w s ind ,ot )j i el lyb jteK 
v^-cfc *^-T;pa'-od and i ^ik i^s inurunoprei-jpitaied usmg proies \ A-sepharo^e o&Jds. vo wpUirf ihe 
r c { s.ged pojv'-tprsde'- ' S mbded ADAM dJsmtegnn-R polypeptide-* were run ptt reductng 
gels and astecieci via auwriidjography, 

The ceil tjfpe that produced die most soluble protein mihesopematantwasused in alarge 
20 scak; (T-ltlS farfflauM flasks) transjent transfectJOR, and approsjfnsteiy onsi Ister <>t s8pen?a.taRt was 
harvesied after one v/&k. ADAM djsjntegnn-'Fe polypeptides were punfied from the ssiperajitants 
using af^tMty (?brotr3atography <prot«tR A cokimf)). l^e patypeptidesi were characisnEed by 
determiTiing lae N tcTn^Tu i <i.r» k> 'vi'! NeqijeriLe irnjiio anc! toinposition, and piotew) «)tegnty (SDS- 
PAOE under jediitn ; sf t k.'. suivju.tj- ^-wk! ,umv bt^>ft i ^ \>iypep{(des weie useo m FACS, 
25 imftiuftaprecspiiations. and biomgica! assays such && those described below. 
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ADAM Disintegrm Domam Polypeplide Construetg 





SEQ ID NOs: 


IgK Leader''"-^ 


ADAM _ 
(dis Frasrirtworki' ' 




ADAM-8dis-Fc 


m 


}'20: 


33-J.64 
04-91) 


367-494 


ADAM-9di.vFc 


m 


1-20 


(34-92) 


306-533 


ADAM-IOais-R; 


m 


1-20 


(34-99) 


2J8-465 


ADAM-i5d(.vFc 


m 




23-292 
(34-92) 


29:5-522 


ADAM-i7d!S-Fc 


9/30 




23-216 
(34-CJ3) 


219^ 


ADAM-20d!S-Fc 


! !/J:2 




23^305 


308-535 


A&AM*21djs-Fc 


;51V1;4 


\-m 


23«293 
(34-91) 


29fi-523 


ADAM-22dis-Fc 


15/16 


1-20 


23-312 
f34-92> 


3iS-542 


ADAM-23d!&^Fc 


mm 


f-2G 


13-310 




AI)AM.2<>d!s-i-c 


2\m 




23-29^ 
(34-91) 


30i-52« 



resirftifis in the poiypeptide seq«e.ft(;» 
5 ^ t^^eprs^<iJc^ed cleavage site is aftes residue 2Q 

s^gmenf of the constniet that includes ADAMdis, but may aiso cofitaro litddiuoaa! ADAM ,*.equences 
dtsimegtsn framework. e.g; , vSEQ iD NO-aO 



«S:AMPfcE.:2 

i 0 Bii»d5«g or ADAM BfeSiitegnn iEtotnaiti P«t!ypeptldes ito Ceils 

A. Bin ding stj£iidoLhf ! laiod N 

This exaffip!e describes a ;'k!w cyKtrntitric mtegrin triAb based bsndi.ng inhibition assay, whsch 
is Bsed to show bmdiBg of ADAM djsioiegnivFc pcjivoepu'des to mtegrins expressed on che surface of 
endotheiia! ceils. Human endi.ithelia! ceHj. expresN aji„ a,|5<. 5^, p,, a,, a,, a„ and a, miegfi»$. 
^ 5 P'i'TiCip, bi.»T!;;!3 demia! micruva^c I'Ljr ciuktihciiai cclJs (^-I^5VF•^^d^ \\f -t- 'Ticnitaisied jn 

&«pp!«f«eired eruiothfiial jcrrowth niedium (Ctonsrics Corporation. W.jikei-Nvd.K;, > The ADAM 
dismtegnt;- i^c poiypeptidei produced in Exampie f werfc shi>w!i to bind ^.pct dlcaliy to HMVEC-d, 
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Monocional ajitibodies spccifk for human mtegrins sj^ t.LMfe09, anti CDSI/OL Chcmjcon. 
TetsecMta, CA Brooks et al.. Science 264:569, I994>, a^^t CBHA2J anii CD49b, Chu-.rucon, Wang a 
ai„ Mof. BloL of the Celi 9865, 1998). asP) (SAM-1 anti CD49e, BtoJesign, A. te \. elde et al, J. 
{mmunoL 140:1548, !9S8),«,P({ASC-6aaU-CD49c,Cheratcon,P;^teiratna!aica;aI„Exp,Cei{ Res. 
5 222- 281 . 1<396), oupj (HF2/J antj C^49d, iini«u»otech, Marsentes, France, Work^Ojop of the 4* 
InfemstiOBaj G<Kifa«ne« on Humaw Leukocyte Djlferentiation Antjgenis* Vsenna Austnrs, ! 989* 
workshop numb;?! p09i) w^fij (C-om vsnn CD49f, In rnvrotcch Wc'Ksh y 4'" irtcuUv o^^i 
Conference on HuTiiT Lcukot^ D ^^a'-'twiK ^ \ ! . s \ ' ^ i \j pOi iuV<i 

ik ntfft-mtjalioftArtfL^'.i^ (Kn . ; ^ v.--,,iv \ "^t.^-! .inda 'k < \UB i^f.^, Chrni out 

LjteTniilitmsi], fr!OEioi;!0!ia.l iJiin -hu'Tiiin -nJi-Mrni! avjx t-iAb, 1^0) hoiyp-^, inhibiis avfJ.^ metiiat^d 
bi»d(Tig/atihe<>ion to vitronectiri/fibron«x*tin; Weinakec, et al., j, Biol. Qiem, 269:6940, !994) ^c-se 
a!so shown to bind specifically lo HMVEC-d. Each of these antibodies is known to specifically bfocfc 
birtditsg of the indicated integr in ro its ligands Rbi»«ecttn, vitronectin* fsbdnogen). The ability of 

1 i5 incegriR mA-bs to inffibit the binding of ADAM disintegrirt^Fc polypeptides reveals which imegtins the 
di&integrin dosmins feijsd and, indirectly, which istegrjn feindifig acfivities the distntegrin dosnajns m. 
ijbJe to antagtsaize. 'The abiiity of the aiittbodies to inhibit binding of the ADAM distRtegriT5-Fc 
polypeptides to siidotheliai cells was feued as described beiow^ 

Pr»t)r !o performirs; binchng studies, llMVEC-d were removed frctns cuitare v«sseis using 

'ZQ trypsin-HDTA The celis svew v^yshsd in iredia coniJiimng scrum and re^uspended in binding mediym 
which cons!su;u ^.-i PB^ coiUcmsmg ) niM i^::2+, 5 niM Mg2+ and 0,5 mM Mn2-v. 0.1% sodium ajttds,. 
10% .Nofirisi goa! seruin, 2% rabbit s-eaim and 2% feiai bovine ?.e.rutn. Under rhci»e binding 
condisioRS, ADAM^S. -9, -10, -15, - 17, »20,, -2! , *22, -23, and •.29dis^Fc »1! bind to hoTwan eudoihetial 
cells. 

21 One handFi«J iSiereJiters of eelf suspension* containing 200*000 to 500*000 HMVEC-d, were 

added JO I2s75mm piasiic test tubes; MoROClonat andbodies specific for one of the integrips, or a 
comr<)] moRC«lonal a»«jbody (GD2& Of MJ5>, were added te the eeJi susjH^ concentration of 

10{} iig,''{nf {5-8 fold mass e.xcess) 1 5 tainutes prior to addition of disintegrin-Fc fitsion proteirK. 
ADAM diSitiicgrin R' puiypepiide?. and conliol Fc fusion polj'peptide^! (P7.51.I.FC) were added, at 

30 various concotifations; frc'-n 12.5 !o 20 pg/ml to the ceil suspension"; and incubated For i hour in ?()' 
C. U;;hoisr:i) Pc polypeptides wer*: v.ashed away by ccnErifugaiion ofceil^ in 2 fssJs Oi'bijiding ineJsa. 
'lhL> v-a-shed ceii peliei;i \vcre resLispended in binding niediur:) iind (tica isx-iiba-ed a; i'X C for 30 
miniiies. wiuj goal ariii-htiman Fc-spctiijc biotinylated ajiiitHxiy at a coiicenrralion of 2, .5 jig,^n5) fo; :>0 
tmt!utei>. .After ceinrifagation and washing of the ceil pellets, fee cells were resuspendsd in binding 

35 Hsedions aiid bound anti-h«raan Fc-his>tin was detected by adding stieptavidin-phycoca-ythtin conjugaie 
to die cell siKpension at a 1 :1(K)0 dilution (1 i^/inl) and incubating at 30' C for 30 minutes. The 
unbound strepiavidin-phycoerythrin was washed away and the ceils were resuspended in binding 
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raedium contaiaing propidum iodiile. The level of fluorescent binding {disintegriiirFc b)n«}.ing> was 

stetermined by flow cytornetn'. 

The ieveS oi" birKiimg of each ADAM dkintegnn-Fc polypeptide was deiennined in the 

presence of anti-integrin specific mAb and in the presence of contwJ mAb, Both the intenstty of 
3: h,n(!jrig iMH; cind the percYistage csf cells binding were detennined Percent inhibiticn was caicoiajed 

osn;g the iunnuia [ 1 - (MFl cotttrol-MH integrin mAb) / MFI controi. The results of these studies are 

sunasarized m Tabis 3. 

AI>AM-t5. -17. -20 and -22 disintegfin domain polypeptides bound to aj.; ADAM;B: 

d!;!r^:'.>^rin donuiin poK'pepttde bound toa>j>;; ADAM-i5, -2L -22 and -23 dtwii-csni! domain 
if) poi\i .i-pti>1t J huund io iijPi; ADAM-K>, -17, -2? and -.73 disimegrit! doiiwin pohnxiptides bound to 

i£i,; inEii^-rtn , A OAM-10 and -15 disintegrin domasn polypeptides botmci 10 a^|j.v An excess of a 

non biocking OvPs atjtibody did sigmfiearsdy affect the binding of ADAM-iO, ^22, and -^23 disintegrin 

jxilypept!<ies to endotheital ceils, suggesting that ihsse ABAMd is polypeptidies interact with imegnn 

sites other Jhan or in addition to the lipud te.g., fibrasectiti;, vitrenectiri) hindiisg site. Based upon 
15 results from a different type of assay, CsA et si, have reported that the ADAM^aS disi niegrii) domai n 

interacts with tJie a.,^, iniegrin tJjrotJgh an RGD-independeni isiechanisra (Molec. Bxo!, of the Ceil 

i 5 :1457, 2000). 

Sinditig experiments are repeated using other ADAM dismtegrsr! domains arJ other 
!Ti(in(5ciona! anU!Xkiit-A ADAM viismtt>grtri-Fe po!>5>>>pS!d?s, th.-A bir- ' t > 'cu -<! n^h-gms arc further 
20 te,«-ed for the atshtj to Uistupt iiitcgni)j-hg;«td ir)te.!^clu)!U find to nxxhiLiU* lifKiothfhal cei! {unction, 
angiogenesis, &id odaer biotogicsl afetivitjes In v^itts and ifi vim 
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Pniysarv iiXiirm y>& e pjnh«d tfom whole b!oo4 Tiwsc cell!> were usv.d in FA,Ci> 
ex}H.n»«.!H<; lu a'-ie-s? uill suffAce bidding of puiifiuJ ADAMd!*.-R. polypept^dOb ADAMdiv Fc 
b ncmg WAS dssfr'.'.eel wjtb aod without Cob A (5 n^/mt) oi imsTiobOijajd OTK"^ anobodv « f ng/'nl, 
5 immobili/cd tor 1 hwur BT'C) MsnHJiauun ADAMdts-Fc poiypeptideh (20 j-ig/mi) *sre bounu at 
eiiher 4* C or 30" C in the presn.nce or Ciaa;jOT!s (Cs * Mg »■+, Mn+-r 0 1 mM eacbj Ceii urfov,e 
mtc^rif e<pTeswon was a&sessed xistng, a pane} of nfiurjoe and rat ^u-hiirttan snt^gnn antibodio a^p>. 
a-f. ttsi 84, a<i, and jJ; integnns were tteteefed <jt? th^ surl-ace fts- these esiis, APAMdss-JFc 
psj{ypep»des tifd nRtfemd to pnmary human T-cells at 4° G, ADAM-S-* ABAM#-. AOAM-55*> 
10 AOAM-':>0- ADAM-2t'. Al>AM'12-. and A&AM-23 dib-Fc polypeptides did bmd prrma) v 1 celh ?t 
30* C w«h Con A ■vtHttuUtJOtJ AHAMd^i K; buiditig was fjot inhibiied by a Uiree told mo! exc*'i'> 
or amibiXJies to the mtfigrjns jlisted above, 

i.. . B snO!;! !? to Renting PSateieta 
15 K (3U1 g -if ADAMcis K-ixhfvj s >o ifcdv^ssi d (es* ) P pi Jte^eK v\ ^ <)eTtor.ii«5 <<! 

4*C C S n< mg analyzed by ^iH^ <.>!nt(x(r> u^r i b!v'!m>iiikd-<'n£<-hufnatJ Fc ^puoHc 
^nt.h-sdv ^Pv. i(.vtavtdifl-PE Resting pia*e!et' evpies-. d-e integim<* CD'l-l/CD6i and CD49e 
^%DA\1 s <s )d ADAM-8d!*-Pt bound rei'itjg pkisiefc, at 30"C but rtot at 4**C ADAM-SMkv-Fc 
D r>^"2g to re mc >eif ^ 4t 30'C was not inhibit^ bv a tea-fold exi.esi ai CD4!a m^b 

20 

EXAMPLE 3 

A oianar eridothfiSia! ceil imgn«joj> >; woinid closure) assay vvas used to auatifsiate the 
jiihfOitio!! ot aongiOgefie.'jis. by ADAM diwntegnfj-f-i.. jxtivpfeptiCics m vitto. In tiiis ,i:->s.%. endatheikil 
25 celt mjgfatWfi ts measured the tate I idosure'jf atsrcuur woutsd >n i ^.I'iturej ted rt'onolisyer '!^« 
me of wouod eigstjff? js bnearvand !s dysjatraeajly tegiilated by agents that siimwiateand ttiftibtt 
angiogBsesis m vivo- 

Pnraa?y human rena! mierovascoSar endoibeUaJ ceH», URM&G, were isoiat&d. cultured, and 
t at the Jiird {><U>Mge after tfeawing, as de<«'nbed in Marttn et a! , In Vjtro Cell Oev Bio! ?3 2t>l , 

30 {997 l^cslicatfi £ srcular ^esions, ' wouadt," {600-f}00 tnicTOR diameter* were generjued m confluent 
HF^ihC rruiJOi a. m s n<^ "^iJiCori tsppod dnii prcs Ai tht lure' of voand t e thj : edm n [">MFVf 
- i K.S-\, v^ js sj! j> m J v-' it' ''0 )^/,n) PMA (pho't^ i i:: wrw M ].■> H" > 'n 'e o* 
co.utnt tKHs ! At>^MdiwttifiU! k x>hp<pt!dL orLivi^n ) sof t MA ariu AD %-i 
di nt*.EPr -Fi. tn> \pi.i> %.t. The fi,s)i ij v ur . t i s s i v ! < » iaici> of t re (»■<■ 12 hours) 

35 jiTg n y >fi->v.<.!t\ a id smge asiaivsi-iViifwm^^Bioqiwriu Naxhv k FNj tli-i^iaf, . uTitKm 
r^'e «.ai. tascttiated Jorcati) agctit and conibmrftion of agents by Imea- regre^ivtoo 0} ra^dnaJ wot nd 
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area plotted over time i he tihibit or of PMA-induced endothcl at mtgratiott bv ADAM diitntegna- 
R; po{ypeptfd«s iS ;s<hown m lable 4. 

The eJtet t o*' ADAM-d< Fs, p)>lypept dfs on FGF i idui-ed m grAtroa was iho lium unsd 
F-or the.)J expor«m'*nt'. f-GF (epsdemul "Towlh f«.cJor 40 u^n ) xva<t addcJ to the ji^udiart), nislcsiO ol 
5 PMA, iftitl'i L<'w.<x'! iin!4 Tht a^si !ts<resh<mt> n U)tc"5 
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Siftjsii. to < visage inpbs-ate Y \ aiucs and tre^t as a smgle data pomt xxt order to tiSM whuber ibA 
slopes are signstJcantfv dtfferetJt 
Data tn tsssfei! treses is the +/- standard eiTOs- of slopes 
20 r <.r irhibK (ir> co'^T'J to ntgiattop rttc observed ir ibepre^^ente of J ni j on^ 

^5 1 {"I, {n->i\pL"pt>di.^ sho\in'ii the ori»it«si iti) I'tii s ! tb(!t k>1 i ^< 
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I. t,c \. at inhbiEingerw M <it.et[rn!g!atic>n at ■'p^ral Hu IgG did noi mh»b)teBGF- or PMV 
irMjuLtvl trctoifte! al tet! roi^raiion m <aiv of fhe expen-pseTiSs perfyrmdd where jt vcas .nclutied «s a 
control jjrotein. 

I EXAMPI..E 4 

\^t>^ < r \'> \M ISiNiHtcgr n Domain Pohpi pbtle-. In ^ C firn«;^f ?o< :M ' ^-svjy 

10 mieri>is)ckets creased i« the coniua! fcpitbelium of ajiesthetized nace. Vascaiimzation fs mcissurerf as 
th« appearSRce, detjssy, and exista of vessel mgcowth: ftom the vasciitezet} corneal Itmbvs ?ato ths 
nortmiiy avascular cornea, 

Hydcaa {3eltets, as descnbea in Ketjy«n et 8i,, invest Qfi^hamol. & Vtsuaj Seisnce 37^1t»2S, 
190^ iijccijpfetste sucr^fate with bFGF (90 tjg/pe!l«t), bfOF and IgG {1 1 ng/pefl«t, cotitro!), ar bFGF 

15 aiid ajfsnge coitceaK^auoss of ADAM dtsinJBgnfirfte poljfloepttde. The- pellets «re surgically 

n^p4imtedi n^.£«»»eai strsiHsJ «mce^>ode«s camA ty-nucro-djssectjon I mm mediai to the 'lateral 
comeanimbasof^-g wsakoidiflaisCSTBLniice- Afteifi^. > <i pv.:* ot :!t :>v,i,-«;ui;>r 
res,{»nse ?o bnw. the ccroeas are pliotogiapherf, using a Ze>!.5. jht jamp, at an mcipiifJit angSe of 35- 
50' from tf.e polar axss in \\\- -ncud'&u cort^iningthe pellet images are digitized and processed by 

20 « jbtracti ve coior filturss (Adobe Phoiosnop 4 Oi to ddtneate established tracroN'eiaieis by hemoglobin 
content image analysis softwareOioquant, Nashville. IN) is used to cakulaie thcs fraction of the 
corneal image that is vaseo Issrixeid, the v&ssel dessky within the vascalajized area^ and the vessel 
density within tfte ttita! isomea, The kiliibiiisir of bFQF-ifidsced corneal atigiogesesis, «s a ftisiiSiot! of 
the dose of ADAM disituegf Ifi^Fc polypeptide, is deterroat?ed, 

as 

EXAMPLE 5 

lahiljitiOH of NvovascsiiarSzaton by ADAM Dtesntegt-in DoKJasis Pf>!}pe|>l!d«xs 
In 8 Mum« Tr»nspl8Bt M«det 

Surviva! of h^ert^pjcally tiansplanied cardiac tissue f«>i» oise mouse donor to flie ear skin of 

30 another f??netica1iy siimiiaf tjxm^e >i?(juirtis> adequate nccivast.istan^'tmtm by iho triiosplamfd hcjft &ii4 

she .surri'ind'.iia ijssue, ti> prOrrsotr 5.urv}v<iJ and on;'i g> K>r <. iud- ic ruisi't.- toricaon. Iriadei^u^te 

NjsLiMi.jUirj' ,s! the aiie rf Jr.iMspUDt !„.w->es excess!'. o A^-h^tcia to the hL'an. tivsuc damage, and iailure 

i>i a 0 tsssuv ;o c'-,s.rAh Aji. rts thai ucta^;*.) ii^e Lictwi t^ivoUcd »i cnAuxheha] ceil mif ratscn and 

vci-<\ !ot-jut{i>r! can dec tca.-^e atigiogene.-iss sst the site of transplant, thettiby iimiting graft tissue 

35 fuaciKm a.nd ukimately engraftment ststeif . A muritte hetefotopic cardiac isograft mode! is used to 

demons-uate the antagonistic effects of ADAM disifttegiiii^fte polypeptides oft aeovasculsf izatioR, 

Femiile BAlBk (*12 week>j of age) s«c>pienis are given oiionatal heiat graft,s frorn donor mice of the 

same strain. The donor heart tissue is grafted into the left ear pinnae of the tecipient on day 0 and tl>e 
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ffiice SX& divided iato two groups. The control group re;cej%'es human IgG (Hu IgG) wbi!« ihe other 
group receives ADAM tlisintegrin-Fc polypeptide, both iDtraperitoneally. The treatments are 
continued for five consecutive days. Tne functionatity of the grafts is deiermtned by twoaitotiitg 
visible pulsatile activity on days 7 and i 4 post-^ngrafttnent. The inhibition of ftsjictioaai engnsftm^it, 
as a f unctitKi of the dose of ADAM djsintegriii~Fc polypeptide, is deiernnined. I'be histology of the 
iranspianted hearts is exatJiined is orcter to vimslize xhe e^iPa^s of ADAM di&integrin^Fc^^p 
OR edema £i,t the sits eftranspknt and host and donor tissiis vascujature (using, feg,, Factor V{ii 
staining). 

EXAMPLES 
Ti^Ktoi^nt ofTtutM^rs With A]>A^f Oytnti^ 

ADAM disimegijfl-f% poiypeptitSes am lestiBd in aistttiial fnodels of solid mmors. Tlie effect of 

she ADAM disjtitegrin-Fi; polypeptides is delermined by measuring tumor fi^^uency and tuinor 

The [)!ok:'gical activity (jf.'VDAM di^imsgrin-Fc pcsiypepiides is a!,>y dL';rn.'iis;i,jifL'd h-. (.uhcf ui 
vitro, ex vivo> and in vivo assays known to the sJciiied artisan, such as calcium n-iObiliKarion assays, and 
assays to nfieasure platelet aotiYatitjn, recruitment, or aggregatio^t. 



T1j& relevant disclosures of ptibHcaiioKA cited herein are specifiGStlly iftcorporated by 
20 refejenee, tlte examples presetsted above are not intended to be exhaustive or to Itmtt the scope of the 
invention. Tfe skilled attSsaa will understand that variaiions and niodjilGations atjd variations are 
possible is light of the above tesschings, and sach modifiGsitions and vatiations are intended to be 
within the scope of the invefttion.. 



24 



wo mmm 



GLAIMS 

5 - A Riethod of afttagon(/.jTig t]v« buidmg of ao tntft^rm m its hg^nd^ compnsmg comacttnt a 
ceil that exprevses ths (istsgrn with ^rt effective atwurtiof an AD4M dis.it\tegnn aomatn polypeptide 

2. A methoti <fi- antagojiumg the bmdmg of ats tntegnn lo its }igand>< ii a niamiirtd} sn fieeU of 
such traatrpjait cam}jrf<img aaimrifsifinng sin effectnean30t»nt ofan ADAM dxiintegnn doinafti 
polypeptide. 

3 ThemettiodofclairnS vvherainthe tmmt'uf t'ktrti v,>!h u<n£ itso } s(. orj'it- 
group cra&iMiag of ocidar dtsorde < mahgnant im' fitti^i-tn <. Khtio-i-, ifi+l^fiiTWssx ..Mds^s 
v>s.Eeo{X>rot.Lsanoulh«f cojidit ofis ".edis n ' ^ ^ < i <i > ^ ■•jti'iot , resV!\>s)s .im v ^ ^uatc 
piaieiet aclrvatfon, recitiitiWHt ot c^fi-tei'stfon throf iIw^in oi r conditfofs lequifUig; jss je '■ejyir Of 
wound lieahJig, 

4. A ftiethod of inhslJUing angJOg«neas m a niainraal in need of such ueaitne«tx comprising 
adtsifflssttsring tO! the raaramai m stihibitJonHesifeetjve arsmsBt of an A0AM dismtegrm doinam 
polypeptidev wh^sro (he djsiHtegnn domata doss not cQntam an ROD seqi!«asce< 

5. The mejhcHi (jf one at cktros i-4 wINerem ihe ADAM disintegnn dsfiHain m m the fann ota 
niutntner. 

6. The vmh&d&t eMm 5 wherem the uiutosissf is adtinef »x ttiffisr. 

7. The method of dsim 5 whetetiv ihe mulumer comprises &n Fc poiypsptida or a leueine 

^< Th« method of one of eiaj tm 1 -7 wheretn the ADAM disimegnn domain is from a hutnan 

ADAm, 

9. The tnethod of claim 8 wherem &c ADAM disintegnn domatn is frt>in an ADAM selected 
from group consisting of : ADAM^^S. M>AM-9v AT>M/l- \B, ADAM- 15. AD AM^ 1 7, AD AM-20* 
AiSAM-3 U ADAM-m ADAM-23. ajid AOAM^. 

m. The mettjod o}: ciaijn 9 whetiew the: ADAM dtsjittegnn domatn (s from ADAM-I7i 

11 , The method oi ona oi claims i- to whwretn txie ADAM distfitagnn dorffinn polypeptide 
composes aji a-niijo acid vetjuej M.'k\ tod ita ii -ne urmp v.mimimix ot 

{&) ajaiw acidi '-49 ; ^M ^£0 1') NO > a-sj ^s-> <tud< 2 + .^f .^LQ IF^ N > : „f, i so , 
13^ yf SEQ m NO 4, am^o at.id<. 2 > V) > yi Q IH NO i, am no ac 'ds 1 16:? of .Si-Q ! > ^0 6, 
amino acids 23-235 of SEQ ID NO 6, amino auds 1 "(^a of SBq ID NO,8, mmm acids 23-292 of 
SEQ ID NO 8, saiiKO acids 1-446 of SEQ ID NO iO, ditimo acids 23«2i6 of SEQ E) NO, 10, aitiino 
aciil'i ?-S^5 of 5«EQ fi> NO i2, aimso acidb 23-305 of SEQ ID NO: 12, ammo aOids t -523 of SEQ ID 
NO 54 aoMoo acid. 23-293 o< SEQ ID NO 14, am> o acids I -542 of SEQ ID NO; 16. amino acids 23- 
3 ' 2 of SEQ IP NO 1 6, atnno sctds 1 -Ji40 of S£Q ID NO 1 8, amjno acidi 23-3 1 0 of SEQ ID NO { 
aPiino acsa^ l-^28 of SFQ ID NO 22 ainitii^ <icidi> Zi ot SHQ ID NO:22; 
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(b) toare Its oi tht. pol>fwptidi. of (a) whe em afd f agmoni^ retain ieaM otji: AD A-Mu". 

aeavstv. 

Jc) van ' ti of Ihv polvpeptides of (a) or (h), where'! s«s!d vjonaot^ t&tsm a* ieast o 
ADAMdiS activity; and 

I <J ! f HSiOB poivpepades comprising the polypepKcJes ctf (a), Cfa5, i» (e5, wh&f eio sajd fusion 
polypeptides ret&trs af feast one ADAMrfts activity. 

\2 f it, •! ch<(K f chtn ! i v^he ein ihc \!> VM di^.n)<»jr n dnmifr t if^p ! ' j i 

stCjU Kt Hi c LdtRfB TOi,ion«stn-'ot nuw-jcids ^4 1 ot 0 ID NO " ^4 9 f b QID 
N( M )- '■i t sh<, 50 NO 6 ^4 92 OJ SbQ ID NO !> of St Q ID NO iU, 'H-9. of iyb(^ 'J 
\0 i 4 > < SPQ ID NO !4, -^^n ot SEQ ID NO JO, ^4 91 c*f Sii3 tD NO J 8 or 1 ot SU^ 

13. The method of one ot claims J -12 whereffl the ADAM disintegnn domain poiypiepttde is 
a vai ani that i at leasi 10%, 80% 90%, 95%, 98^, or 99% jde^tica' m amsno atid sequence to a 
polypeptide selected from xhs group consistmg: of: 

(a) am so actds M94 of SEQ ID NO 2 amino acid 33 264 of SEQ ID NO ?, dtiuno st id<> I 
533 or SEQ IL NO 4 ammo ac d 23-303 of SEQ TD NO 4, amino d t-46*: SLQ ID NO 0 
ammo acid' 2 ■> „ ^ S >f i^l-Q ID NO 6, ammo acids 1-522 ot SEQ ID NO 8 imno atids 2^ 29"^ of 
SFQ IJ NO ^ a-! no . t-+f < f SEQ IB NO 0 aisin- t JO^ ' 1 6 of ShQ NO i C pi no 
*vOs i -i-^^of S'^OU^N i ^ oviiv ■< oo* S.O ON ; 3fn > l^'o^SIQE 
Nt !4 iu 3v as : - t SEQ ID NO J4 amm at ^ M'> a SLQ ID NO i tj aiysv* dctds 
•*32'>f SEQIDNO 16 .n.no ^ . "540 of SEQ ID NO ' 8 amino . „ 2'* 3 U ot SEQ ID NO lb 
tT^>!io .iv Ids 5 ■-'>i> o! Sl-Q ID ■^iO 22 dmM o a>.!d<, 2 > oi J>LQ ID NO 22 ard 

lb) fragments of the p«>lypef}tjiie!S Cff 
herein said van^t poivpepiide retams at lei^t one ADAMdis sieiivityv 

14. The meiJiod Of one of claiirts MO wherein ADAM disiategnn domain polypeptide is 
encoded by a nucleic acid cosspnsmg a sequence selected from the group consisting of: 

(s) .iUcfeoHdes 1 1 H J '><i'> Qt SEQ B> NO 1 nucieot ><; ! 8-i ^ I sCt^ O N 0 i n k It 1 1 
46-!o*T'^fSEQII^NO^ nwueotd^s,n2 9S4of&EQIDNO^ J . s > i 1 ^ Sj n m 
NO 1 ile>i!(ts>l . ^SlQil N{>s (HKiu Kks41 160h ^hQ \0 ( v u H'' 
4'<.,>hjSD\ / u.s^S i<(2(^ ,}QH>\<>9 (bciuo'id s4 i> ^ >1 ^Fs) ID O 

iiL^, ' d 2-: ) i '^^g ID NO ] I uiU<: otidi-s 9 ! 919 of si Q FD NO 1 n kS^ sjJls J"> i 5'- x f 
SBQ ID Nx > 1 i R iu s ! ' 0^ ct SFQ ID NCl n ruidi otuk ^ '''^ ft-^O o! \ Q JD NO 1 5 
! i.i,»eot dt;< <i H-x oi ^rQ ID NO 15 mcieolious 2-» f 6 H i f SbQ ID NO 1 n-i^leatidt Vl 9*54 r 
SFQIDMO !7 nucieoL^is J?01 of SEQ ID NO 21 mUeotidt. 1!U JOi I of i^EQlD NO 21, 

{D) equences u udi, due to the degeiKraty o*" the gcittttc code encode « pohpepnde 
encode-fi by a Jiacieic acsd of {a); ans 

ic'^se-iMence thdthybni,ue I'nderconditior ofmodertoo hsgh stnngency to a sequence ot 
(a) ir (b) ,ind tiat encode a poivpetstidk; s lat retaini at lea t one <kDA.\Ui<( iui^ tt\ 



26 



P< 1/L S«i/f>570l 



i '( L c n *!Vu . o! urn. o, . iaim 1 { u whereiTi rilfi AD^^Mdis actsvtiy i-^ sejccted frs>fP the 
jtn p K.->i\si-ii-^ f> nteg'-ifi bin<!!f!i; &i mity, (t)ht»iuon of S!«dotheha! teU migfitiOR and inhsbrt'or of 
atigiogenesis. 

] 6 The method of one of cl&im, 1 15 wtierem the ADAM dts.n{egnn domaj« poiypeptidt 
his been proouce^i by c»l!\tr(3ig .i recombjnajit celt that en«,-odes the ADAM disiniegrtp domatn 
pol)^ptjde itra&et condsttons permitting expression of the ADA.M d^mtegrm dtjttwn poKpeptide, and 
recovenng ?he ADAM dismtegtiti donsam po!y{)epijde, 

1 7 Tb& rm.i'Qd oi one of clain!", 1-16 wlie)-C!rt lite ADAM dcsjutegnn domain polj peptide »s 
present m a composition consprlsiftg s phannaceuticaiiy aecepta&ift camef- 

} S The method of ckm 2 wherem th? radrnma! hd\ a discaic or tottdition mediated dv 
sngiogeftesss. 

i 9. The method of cskim 18 wherdn the disease or conditiotj is shummm&^ hy mxilm 
neovascularization- 

2iX The methssd of elaim 1 8 wherein the disease or coiiditioti «s a sQhd tisiBor. 

2 1 . The itiethod of cnie of ciaiiiss 1-20 wbeiem itie methcsd tiitther composes treaiio« ilie 
mamasai wtth ntdia&on. 

22. The rjKthod oi one of ciiums 1-21 wbeteui ti)e method further composes tj^attng the 
msirrsnai wste a second iherasjeuKc agem. 

^' ]] tT'cU'iXi o* cki n 22 v,hut!in the '•ceo id iheiapetOw -^gcT c -u'Jci Ci. ^^om ll ^ ^'oup 
consist-na o! ;;i!tvlai)t?e aeents. smm^etaboiites, vinca alkaloids and other plani-aenved 
t'K [iotiKf w'liiix.'. .51 1,; J uit amsN^tic ls-^^^<,, ,\ne tnpnist n " ue ff-h bilors pltUmutr 
analogs ^Qreiivvotica! supprciianss i omtones <inc ^^nt!r)0^nonc^ aniibodie^ linmurottierapeuucs 
fS,dtothet:apeut!<s, aad feioJagicai respease siK)d{fters. 

34. Tbe titeiftod of claim 22 wharesn the second tfjerapeuBc ag^sit is selectsd from the group 
etjiisisung of cisplatiu c^ck phospbamsde, bieomyciij carboplaan, fia<^roufac*l. S-i1uoro«racd, 5- 
t1u<»rodfi8xyiiftdsne, trsetBc^esate, taxol, asparaginase, vjtienstsrje. vmblastme, roechlsretammsi 
nielph^jJsn, S-fS«orodet}\ytirfd>ne, lymphoksnen and cytokines buth as u teri^uku'*., »nl<>ffi#ron<. (alpha 
toa or delta > and TNF. chlorambu^. il, t3HS.«ifa» v^inusttiie ioiTsu tiR« semustine, ■>irept« m. n 
dk ubiy m I i me 'usi ipi^purm Chn J.t< nt r viidi^inj .nposiJe .usf^s - dat^tino. i><,(n, 
I la fiihi,!' I* xishi m bieoinvv-a p cam t mU") ! m i i 1 ^^-^n^u ,^ h\u"tnvurea. 
ST. hUrn.ti'ix rouane tmX'Mtui tluf x%nu> c.orc 'nd CC t\ 2 j-ihi! iu>rs 

ii^A \)ri )s n^r^uf "icJetted imm tiie gioopctn i£,tingoi nr>lfgand tDI^C h^>i'nl, inttjrleit^ i i 2, 
jnterleuktn-n, 4-'BB ijgand, anti-4-iBB antibodies, IHAOL. TNF anragonists and IHt receptor 
aa agOTii {ncSuQ}R|i TrstFR/Fv.> Tek antagOBistv, TVYR-lK a nagonws and TWEAK-R antagonis^t'^ 
.Bciiadiig TWEAK-R/Fc VErF?ntx.got3» f; tnclisd u$ xttsti-VFOF antibodies VEGF receptor 
aiiMigoojssts. CD !4S binding prot«ms, and iiecDtirS aTvtagomsis. 
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2ft. TSse TOfflhosi of cMm 2 wherein iiie ADAM dmntegnn domairi is adiratustered 
pafenlBraliy, 

21. A method for inhibjtiBg be bwkigica! activiiy of m ifitegnit selected from th« group 
co«sis^■(1g of ajj, aj^,, ajpj, a^,^,, a^^, aad comprising coniacimg the integrin wish an 
jt}h{{j«K«j-effec£tveaino(m{ of an AOAMsJisintegnn domin polypepade. 

28 The mc:hod oi cUit! : 7 wherein the inlegrin is Oyfii and wherein the ADAM dibintegnn 
dorriiiin aots not coniasn an RGD seqsJCTice. 

29.- The method of cJaim 28 wherein th« ADAM is ADAM- 17, ADAM-20, or A0AM-22., 

3f> T^ J nf>thoJ o! cinfm 27 wherein the irjtegrin is a.-j3i and ihf ADAM is ADAM-25, 

,v l The meihod or claim 27 whereiB the irrtegrin is OsPii and the ADAM is ADAM-I S 
ADAM-21 . ADAM-22. or ADAM-23:.. 

32< Hie method of claim 27 wherein the ini^rin is o^pn or Osp* and the ADAM is ADAM-10, 
ADAM- 17, ADAJ^-Savflf .ADAM-23. 

33< The gEseihod of ckiin 27 wherein the mt^H is etvfe :ti?e ADAM is ADAMrJOj 
ADAM-fS. «r 

\ tretiK'ii lor scentifying s compound that njixiulaie^ int>*grin biologic^Jl acuvity 

iii) comtfinmg a test compound wsih ;in integrm anil an AD.4M disuiiegrni domain 
{xsiypeptsds ttuti b)nd^ to she itiiie.grin: ant! 

(b) dtxi^-r^mnme whetiier tiie tos! coiuiHiimd aliers fhi^bmJsng M tijc ^DAM d'-intiignn 
dfttmis polypepfidetci the iiste^rin. 

55- A method Jbrldefltifyisg a Gampound ihai modulates rhe intej-acuon between a« sfitegrin 
and an ADAM disit?tegt'ift domain xonripFtsing; 

(a) eombining a test coinpoiind widi rhe integrin and an ADAM dissntsgtin domain 
ptjSypeptide that hinds to i;he itstegrin; and 

Cb) deiermmtng wbether the ifsst ccjmpoand atters tbe bTndiog ef the ADAM: dissntegrm 
dGSTsajH pcsiypspiKle to the imegntt. 

36. The method ot ckmn 34 or 35 v/herein the miegnn. is present on a eellsurface, 

.17. The meihoc: or clasni 3(> wiiersiu jIh-- eel! ts; an endotheiml eeli, 

3b T-sc methc^j o .tr. ; o c'ai vi-v ^ V whercm the intfigrin is seJected from die group 
consi-stiiig of aS-i, ajpi. mh- ihpi- e*}i;, anduvp^, 

39- 'flie tnelhod. of one of t^atms 34-38 wheteits: the integrin biotogicai activity or imegrm 
i>»iding activity is at least partiaiiy inhibited. 

40, A n-«thad for identiiyjng a compound that mhibiti. esfidothdiaj cd! migration and/or 
angiogenesss fompnsiriB; 

{a) combmmg a te.'u; compound with endotheliai ceHs and with an AD.AM distntegrin domjiin 
polypeptide thai binds to endothehai cells; and 

2S 



ib) deternwtftig wherher ihe rest coropound aisers the bmcisng ot the ADAM dsstntegnti 
domain polypeptide to iiie endothelial ceHs, 

-4 \ The f«ethc«} (jf one i>f tisitns i4-10 wherein the ADAM diMnlejind dottuKJ fh^iypeptids" 
compr^es m ADA.M dissntegnn donsam from ADAM 8. ADAM-9 ADAM-JO, ADA.M-J'^, AOAM- 
7 Ki>\M-:3 AJ)AM-^f Al>A^^22. ADAM 23 i>rADAM-2'i 

^ ■ p..- nriMod >E L-l.^rn 4i wherein tne ADAM <t!^u 'egnn (ivMJUin fw^lypeptide comprises 
a ) ADAM diMn.egnt) donuin f«m, AOAM-17. ADAM-?0. or ADAM-23 



<1£0> 22 
<212> ©m 



^;::3- Ja^i,riptirn of Atti*T Si Sequence: fiission 

<220> 
<22 Js- CDS 

<^22s {3.18) . . llomi 



!-cc ac5C g9C act agt cgi:. ggg aac ctg ttt gt.g gag ogt: ggg gag 213 

Glv Ser Thr Gly Ste ger Gys Gly Asii ?he Val Qlu Ar^ Giy Glxi 

:i<f 2;S 30 

csg tgc gac: tgc ggsx ccc ccc gag gac tgc egg aac cgc tgc tge aac aSJ; 

GlH Cys ftsp Cyjs Sly Pro Pro Glu Ass Cys Arg Asit Arg Cyg Cys Asti 

35 4Q 45 

•cc't ac« ac'c tgc cag ccg get gag ggg gcc cag tgt gcg cac ggt acc 303 

Ssi- Till Thr Cyis Gl« Sjsu Ala Glvj Gly Ala Glp Cy« si& Gly -thr 

50 6.0 

cgc tgc cag gag cger aag gtg aag ccg get ggt gag ctg tgc cgt ccc 357 

Cys Cys Gin Giy Cys Lys Val Ijys Pro Ala Gly Glu h&v Cys Arg Pro 

SS 7M 7S SO 

aag aag g«c «itg Ugt gsc etc gag gag ttc tgc gsiC ggc egg cac cct 405 

hys Uy& Asp Met Cys Asp I^eiA Glu Slu Phe Cys Asp (Siy Arg His Pro 

§5 90 !J5 

gag tgc ccg gsa gac gcc ttc cag gag aac ggo acg ccc tgc tec ggg 453 



1 



g c ta= t c cac aac q^sr tgt ccc aca ctq gcc cag caj -qc c&e\ 5C* 

01 "*yr CyB Tyr Gly Ma Cys Pro I'hx Leu Ala Cln Qln Cys, 01^ 
115 120 125 

nrcc ttc tgq t c, cf^^A got qg C«tg iJCt gcc g«*. g<ty tcC ttjc etc tec ' 4^ 

A^d P lO '^ip vjiy Pro Oly Gly <5ln Ala Ale GlU Giu S*r Cys he Sex 
130 m 140 

cat gac ate cfea cca ggc tgc aag gcc age egg tac sgg get gac atg 5i> I 

Tyr Aisp lie Lew Pro CSly Gvs Lys Ala Ser Ara Oyr Arg. Ala Asp Mec 

145 ISO: 135 igs 

tgt qac gf& ct(? caa tqft aaa ggt ggrfc caa caa cct eta gcrt aga set 645. 

Cys Giv Vai Jjeu GIk Gys Lys dly Gly <31n Gin Fro Leu Qly Arg Ala 
im 170 175 

ata t«t att otc gac gt« tgc cac gcg etc aec aca gag gat ggc act 693 

Il«» C'^ tics Vai. AsT5 Val C s iis Ma Lmu. h rnr Glu As,p Gly Thr 
180 185 199 

=\ < «■ ic ( i V- - < yc af^- o<r tijt '■ya ( ca gag a^g get 741 

A^^i 7 X C rZK^ ' =1 ? Olu CI n-^. Arg Cys Gl ' ->zo Glu Lys Val 
19'i 200 20:5 

zgc tgg a-as gga agtr tgc caa gac feta cae gfcfe cac aga tec age aac 7S» 

Gvs Trp: liVS G.Vv Arg: Cvs Gin as^ Leti His Val '^x Arg Ssr Ser Asn 
210 215 2^0 

t.gc t«c gcc eag fcg:e eac &&c cat; ggg gfcg cgc aac cac aag cag gag 83? 

- 5c A G^n t 3 -^^s Aw Fis Cly Val Cys A r <; ^y?: f^ln C ■« i 



gca cct gaa gcc sag ggc gcg ccvj cca gcc etc 381 

Aid Pro GlJi Ala Glj. 01 ^ id Ir:. j.fez '"al ^-"he 
280 2:85 

cca aaa crc aag gac acc etc at afcc toe c arrc c<Lt 102S 

^^o A-Bo 'i 1 hp^ Mf»<- Tie t'er Ar P^r "ro 

255 . 300 



L^«; Pivj Aiu, Gtu O u Cl--' lYr i^sn Sor T>U T^J Aig vT^il V«sx Ser %fctl 
.340 34S 3:S0 

etc tCw g^c ctg rac ra cac tg-- ctg aat gc aag q-xg tac aag tgc 1221 

L«« Tar Vax ueii rfiS Gin Asxs Tx-p Leu Asrv Cilv I.ys G.lu IVr i.ys Cvs 
ass 360 36S 



2 





gtc 


etc 




aaa 




etc 


cca 


gcc 


ccc 


ate 


gacr 


aaa 


ace 


cStC 


ccc 




Vai 






tys 


Ala 


Le-u 


Pro 




Pro 


TIs 


Gl« 




Thr 


XU 


3«r 




370 










375 










3 SO 










af.a 




aaa 




cag 


ccc 


cga 


gaa 


cca 


cag 


^t^ 




acc 




CCC 


cca 


Lys 


Ala 




Gly 


Gin 


Pro 


AxQ 


Giu 




Gin 


Val 


Tyr 


Thi. 




Pro 




3S5 










390 










395 










400 








gas 


atcj 


acc 


aas 




cag 




afit<5 


ctg 


acc 


tgc 


C5i3 


gtc 


Set" 




Glu 


Glu 










Giii 


Val 










Leu 


VaJ 










40S 










41D 










415 




aaa 


ssc 


ttc 


tat 


ccc 


age 




ate 


gcc 




gasf 


tgg 


sag 


age 


aat 






(Sly 


PHP 


Tyi 








rie 


Ala 


Val 




Trp 


Glu 


S&r 




Gly 








4i0 










4^5 










430 






cag 


ccg 


?a9 


aac 




tac 


aag 


;scc 


acg 


cc.t. 


ccc 


Stg 


ctg 


gac 


tCG 


gac 




?ro 


Glu 


Asa 


Asn 






<rhr 


Thr 


Pro 


Pro 






Asp 




Asp 






435 








440 










44?> 










ttrc 


etc 


ttc 


etc 


feat 


age 


aag 


etc 


acc 




gac 


aag 


age 




tgg 


Gly 










Tyr 


Ser 








val 


Asp 


l*y$ 


Ser 


Arg 


Trp 




450 










455 










4tt0 










cm 


c«g 


sss 


aac 


StC 


tec 




tgc 




stg 


ata 


cat 


yag 


get 


ctg 


cae 




Gin 


Gly 




Val 


me 




Cy« 




val 




His 


Glo 


Ala 






4f'> 










470 










475 










480 


aac 


cec 


tsc 




cag 


aag 






























ulr. 


Lvs 












Pro 











1603 

485 490. 49S 

actagagcgs eegccaccgc ggtggagctc cascttttQt tccctttagt gagasttaav 1662 
tsegagcttg gcgtaafecat ggtcfatagot gtttcctg 1700; 

<311> 494 
<312> PET 

■i'.21:i> Arfcif ic:'!.a.l ;-:.equ«r<ce 

<353> .Descrit3tiDn of Ar;;i£icial Seauf^ncfSr fusion 











T<!;v, Lt-u Trp 


Val Lsu 


Leu 


Lc\. 


Trp 


>/al 




1 




S 














15 




s-ly ff*^ 


Tni Gly 


Thr 




Cys Gly A&n 


Leu Phe 


Val 


Glu 




G-y 


Glu 


















30 








Asp Cys 


Cly 




Pro Glu Asp 


C^s Arg 


Asa 


Arg 


Cys: 


Cys 


Asn 










m 






45 








Sar Thr 


Thr Gys 


Sin 


Leu 


Ala Sl>d. Gly 


Ala Gin: 


eys 


A:a 


His 


Gly 


Ths 


50 












60 










Cvs Cys 


Glri ... 




ly=- 


Val hy& Pro 


Ala Gly 


Glu 




Cy^ 




Pro 


65 






70 




75 












i^yfe Lyt, 


Asp Hi". 






T.(sx< ulxj Gil 


Phe Gys! 


Aop 


Cy 


Arg 




Pro 












90 












Glxi Cys 


Pro Glu 


Asp 


Ala 


^-he Gin Giv 


Asn GJy 


Thr 


Pro 


Cys 


Ser 


Gly 










105 








110 






Cly Tyr 


Cya 1-yr 


Asti 


Gly 


Ala \>/s Pro 




Ala 


Gin 


Gin 


Cys 


Gi- 










120 






125 








Ala Php 


'"rp Oly 


Pro 


Gly 


Gly Gla Ala 


Ala Glu 


Glu 


Sex 


cy& 


Pne 


Ser 


130 








135 




:4C 












He Leu 


Pro 


Gly 


Cys Lys Ala 


Sar Arg 


Tyr 


Arg 


Ala 


Asp 


Met 


146 






ISO 




155 












Oys O^y 


Val 


Gin 


ry* 


nys Gly Gly 


Girt Glji 




1<8U 


Ql^ 


Arcr 


Ala 






165 






170 








X7S 





3 



wo mmms 



lie 


cy& 


Xle 


Veil 


Asp 




Cyt, Lis Ala L«a 


Thr 


Thr 




Asp 












180 














130 








T-y 




Pro 




Pro 


Qlw Gly Tii^ A'l-g 


Cys 


ely 


Pro 


Glu 


Ly^ 


V«T 




















'05 








C ^ 


r-p 


I.ys 


Oly Arg 


Cys 


GXn Asp Leu His 


Vai 


Tyr 




Ser 




Asn 




























c <^ 






<■ fr. 


Cv > 


His 


Afsti Kis Gly val 


cys 


Asn 


His 


fy. 


Gin 


Glu 


























: n 




His 


r 
















f 


















2 5G 
















<3Lu 








Ala 


-ex 5 ^ S« 


C 








K.I a 


T^-r 














265 








2 "0 






to 


^ u 


?ro 
2 




Pro 


Ala 


Fro Glu Ala G-lu 


Oly 


U« 






Val 














fro 


Lys &SI? thr Leu 




lie 


S«r 




T. r 
















2:55 




300 










GVi 


Val 


rti 


Cys. VaX 


Vsl 


Vai Agj> Vati Set 


His 


Glu 


Ast> 


fro 


riw 


Vdii 












310 




313 












hys 




Asn 


Try tfyr 


VaX 


^vsp Gly Vaki Gilt 




His 


Asn 


:&!» 


Lys 


Thr 










32i 




330 
















Pro 


&rg 


Glu 


Qlu 


Gir 


Tyr Asii Ser Thr 


'.Vr 


Arg 


v'al 


Vai 


Sar 


Vai 














343 














Lew 




Vai 


Leu 


Ht.s 


Gin 


Asp Trp Leu Asa 


Gly 


Jjys 


G u 


lyr 


i.ys 


Cys 














36:0 






365 








l> s 


>/al 


ber 


Asn 




Ala 


t<e« Pro Ala Pro 


n«' 


Glu 


Lys 


Thr 


lie- 


Sesr 














37S 




HQ 












h\s 








Arc? Qlvj Pro Gin 






Tisr 


^pa 


Pro 


i^ro 


























4C') 


«or Ar>j 


Gin 






Thr 


'jjrs 'X^n '"In V = l 






Tnr 


Cys 


Le. 


Val 










405 




410 










41S 






Glr 






FiO 


Ser 


Asp Xle Ala ml 


Glu 


Trp 


Gla 


Ser 


Asa: 


Gly 














43S 








430 






Gltl 




tslu 


Asr 


Asa 


Tyx 


Lys Thac Thr Px^o 


Pro 


Val 


Lea 


Asp 


Ssr 


AiSp 






43S 








4-50 














Gly Syr 


Pbe 


Fbe 


Leti 


Tyr 


Se:r I^ys: :L6ii Ths? 


V.ai 


A 361 




Ser 


Arg 


Trp 














45 § 




4S0 










ain 


Glr 


oly 


Ask 


Va3 


Phe 


Ser eysi S«r Val 


Met 




GXu 


Ala 


Ls'i 
















47'' 










480 


A£,)t 




Tv- 


Thr 


Oln 




Ser l.eu Ser T^eu 


Ser 


?rc. 


Gly 


tiys 














485 




.190: 















I'-'^ci iJy.io'- of k%* } '1 Sev;fuerc<* tusxoh 
poiypepsxae 

*32i> CBS 

<AOG> 3 

ggtaacgggc ccccccfccga ggtegsecca agctsgcfcag ccacc atg gag aca gac S? 

Met Slu Thr Asp 

aca etc ccg eta tgg gta ctg ctg ct:c egg get cc& ggt. tec act ggt 105 
Thr hen Leu Leu Trp Val Leu Wu Leu Trp Val Pro Gly Ser Thr Gly 
5 10 IS 20 

act ast cgt ggx mtt &&g tt© gtg gac get ggg gaa gag cgt gac tgt iS3 



4 



wo mtmm 



Thr Ser Cys Gly Asn hys Levi Val Asp Aia Gly Glu Glu Cvs Asp Cys 
25 3G 3*5 

ggt act cca aag- gaa tgt gaa ttg g&c cct tgc tije gaa gg& sgt acc 201 
<31y thr Pro L'/s Glu Gys iSlu Leu Asp Fro Cys Gys Glu S«sr Thr 
40 45 SO 

tgt aag ctt aaa tea ttt get gs.il t^t sea tat ^jft gac tgt tgt aaa 243 
Cys Lys; heu Lys Ser ?he Ala Olu Cys Ala Tyr Gly Asp Cya Cys tys 
55 60 65 

gac •tgt: egg ttc etfe cca gga sgt act tea t§c cga gga aaa acc agt 2S7 
Asp Cys Arg Phe Leu teo Gly Sly 5*hr lieu Cyss Ar g: Gly iys Thx Sar 
70 7S 80 

gag tgt gat gat oca gag tac t^c aafc ggt tct tet cag ttc cgt cag 34S 
G.lu Cys Asp Val Jiro: Giu Tyr Cys Asn Gly- Ser Ser GItj Phs Cys Sin 
8S SO 9S ISO 

cca gat gfct tEt act eag aat gga tat cct tgc csg aat: aac assa gcc 3SS 
ffro Asp Val Phe lie Gin Aisn «iy Tyr Pro Cys Gin Asn Asn Lys Ala 
lOS HQ 115 

tat tgc cac aae gge afeg trgc cag tac tat gat get ssaa sgfe eaa gcc 441 
T-yj Cys: Tys Ask Gly Mse Cys: Sift fyr: Tyr Asp Ala Sin Cys Gin Val 
12« 12S 130 

ate ttc. ggc tea aaa gcc aag get. gcc ccc aaa gat tg-t ttc att gaa 485 
.tie P:n€ <3ly S«r Xiys Ala Lys Ala Ala Pro Lys Asp Cys ;?h« He Glti 
i:i5 14S 145 

gtg aat tct aaa ggt gac aga ttt ggc aat tgt ggr. tec tcr. ggc aat 537 
Yal Asn Ser Lys Gly Asp Arg Phe Gly Asr. CVs Cly Ph'? S«r Gly Asn 
150 155 .ISO 

gaa tac aag aag t.g:;. gcc act ggg aat get tcg tgt gga aag ctt c&g SSSi 
Glu 'i'yi' Lys Lvs Cvs Ala Thr Gly Asn Ala Le\i Cvs G.ly Lys Leu Gin 
165 - " 170 175 ' ISO 

tgf- gag aat g'ca caa gag ata ccc gta ttt gga acr. gfcg cct, get at.c $33 
Cys Glu ASn Vai Gin Glu He Pro Val Phe Gly lie Val Pro Aia lie 
l?S 190 195 

act ceif; acg ccc. egr. ega ggc «c:c a«a cgt tgg ggc gtg gcit ccc cag 681 
lis Girj Thr Pro Ser Arg Gly Thr Lys Cys Trp Gly Val Aigp Fh© Gin 

aoo: 2GS SIS 

eta gga tea gat gtt ee& gat cct ggg acg gtc asc gaa ggc aca aaa 729 
L&u Gly Ser A&p VaI Pro Ast.i Pro Gly Me!: Val Asa Glu Glv Thr Lv;; 
2 IS 220 225 

tgi; ggt g'~>: gga sag ate cgt t-»ga a«c tLc cag tgi; g:.a yc;t get tct 777 
Cya Gly Ala Cly Ly;5 iic ijys Arg Asn Phe Gin Cys Va\ Asp Al« Sisr 
2 30 235 240 

g-L ctg aat \ st. gaa r.gr. gat gtt cag aaa aag tcjt cat gga can ggg 825 
Val Lfcu A;;v: 5Vr Asp Cy'.i Asp Val Girt Lya Ly& Cys His Gly Hi£> Gly 
24S 250 2S5 2«0 

g(:a. tgv. aat: age aat aag aat tgt cac tgt gaa aat ggc tgg get ccc 873 
Vai Cys. Asn S^r Asn Lys Asn Cys Mis Cys Glu Asn Gly Trp Ala Pro 
2SS 270 275 

eea aat tgt gacr act aaa gga tac gga gga age gtg gac agt gga ccc 921 
Pro Asn Cys Glu Thr Lys Gly Tyr Gly Gly Ser Vai Asp Ssr Gly Pro 
250 285 390 



5 
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■ aat gaa atg aafc act gca fctg agg gac gga tec Lg'c g&c ■ 



c.ic .-:CJi Lcjc crq t.gc cca gca cc^ gaa gcc; gag ggc «cg ccg 10x7 

Tl r H-ri Th^ rys Tnj ?io Cyc- Pro Aia Pro Clu A1& Clw Oly Al!=s Pre 
310 315 320 

Ser Vsil Pn^s l-ievs Fhe Pro Pro Lvs Pro Lys Asp Thr Lisu Mat; lie Ser 
325: 33;« 33S 340 

egg acc CGt gag gcc aca tgc: gtg gtg gcg gac gr-g age cac gaa gac 11:1:3 

Arg Thr Pro Gly Val Thr Cy:S Val V«i Va3 Asp Vc?l Ser C3l« Asp 

34S ,350 35:5 

: crcy qac- qqc qrcy qag gcg cat aafc 1161 

■ Vai Asp Gly \;al Glu Val His Asii 

360 36S 370 

gcc aa^- c;c--i a<-j<j '-cq cgci g<ig gag cag tac acic age acg tac egg gtg 1203 

Aif, /.ys Jr-r T.y- Pro Arq C-l-.ji Glu Glrj Tyi Asn Ser Thr Tyr Arg Vai 
375 380 3i?5 

gtc ag?; gtc. ccc acc gtc ctg cac cag gac tgg ctg aat ggc aag gpag 1257 

Val Ssr Val I^u Thar Val liSu His GXxs Asp Trp Le^ Asis Sly X>v« <Slu 
393 335 400 

cac aag tg<r asg gfcc fcce aac aaa gfcjc efcc cca :^cc ccc ace gag aaa 13 OS 

Tyr Lys G>'s Lys Val :Ssi- Asm Tjys Ala I,ea Pro: Ala Pro lis Gia. Jay's 
4GS 410 4:1S 420 

aec ate tee aaa gcc aaa ggg eag: ccc cga gaa cca cag gtg tac acc ;t3SS 

THr Tie Sar I.ys Ala Lys Gly Glii Pro M:g Glu Pjrd Glti Val 'i^yr Thr 
425 430 433 

ctfr ccc cea tee egg gat ga^j ctg acc aag aa<: eaig: gte age ctg ace 1401 

lisu Pro: Pro: Ser ht% hs,^: Giu I<eu Thr Ijys Asu Gin Val :Sex- teu Thr 

44Q 44S 450 

tgc ctg gfce aaa g-gc tftc tat ccc age gac acc gee gtg gag tgg gag 1443 

Gys :£jeu Val liys Gly pJts: l^r Pro Ser x^isp lie Ala Val Tip <31u 
4S5 460 465 

age aat ggg cag ccg gag aac aac tao: aag acc aeg ccc ccc gtg ctg 1497 

Sej; Asrs Sly Gin Sro Glu Asjj: Asii Tyr I«ys Thr Thr S'ro &ro Vai I»eu 
470 475 48i3 

gac: tec gac gg« tec ttc etc etc feac age aag etc acc gtg gac aag X.S45 

Asp Ser Asp Gly Ser Fhe Phe Lev Tyr Ser liys Laii Thr Val Asp Lys 
48S 490 455 500 

age sgg tgcj cti..; t-vivf gcicf aac gtc t-tc tea tgc tec gtc atg ca" yciO 1593 

S«r Atrg Trp Gir, ^o^n Gly Asn Val Phe Ser Cys Ser Val Mtt His Gi.; 

505 510 515 

get cCg cac aac cac tac acg cag aag age etc tec ctg tct ccg ggt 1641 

Ala Lsu His Asr. His I^e l^r Gin Lys. Ser ttsu Sar Lsu Ser Fro Gly 

520 525 530 



aaa tga actagagcgg ccgctacaga t 
Lys 



<2l :0» 4 
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• Artificial Sisg'J.ence : fus.i:0,rt. 

mt Glu Thr J\sp Thr h&xi Leu Leii 'frp Val IjSU Leu i,«u Trp Val Pro 

1 5 10: iS 

Qly Ser Thr Gly Ths Ser Cys Gly ^isn Lys Levs V&l Asp Ala Gly Glu 

20 25 30 

Olu Cvs A»p Cys Gly Thr Pro Lys Gin Cys Glvt Lev. Asp Pro Cys Cys 

3S m 4S 

Glu Gly Ser Thr Cys Lys Leu Lys Ser Phe AIa «1u Cys Ala T^-r Gly 
SO 55 SO 

Cvs Cys r^ys- Anp Cvs Phe Leo Pro G.y G.ly T.-.r Cys Arg 

65 70 75 -80. 

Gly I^ys Thr S«r Giu Cys Asp V«i Pro Glu Tyr Cys Asn Gly Sef B&t 

85 90 35 

Gin ?he Cvs Gin Fro Asp V«l Pb© He Gin Asn Gly Tyr Pro Cys Gin 

XOO lOS 11.0 

^s,sn ftsn Lys Ala Tyr Cys IVr Asn Gly Miat Gya Gin. Tv-r Tyr Asp Ala. 

I'iS ' 120 .125 

Gin Cys Gin Val lie ?he Gly Ser Lvs A.la Lys Ala Ala Pro Lys Asp 
130 13 5 140 

lis ' ISO '" ' ^ 1S5 '" 160 

165 " " 170 ' 175 

Gly Lys L«u Giri Cys Gl« hsn Val Gin Glu lie Pro Val Fbe Gly lie 

:18& IBS 190 

Val Pro Ala lis lie Sin !PI.Ji: ?rc Ser Ar-g Gly Thx I*ys Cys frj? Gly 

19S 200^ 205 

^?ai AsS> Phs Giii iiea Gly S©* Asp Val Pre Asp gro Gly Met Val ASft 

2ia 215 220 

oj. ..y mr gv M. a,,.v p.. can cv; 

... ^ «p V.X «. jv| cv. 

»u Hi. .xj v.. M.. ^„ ... ^ Hi, ... 

Z Z i IZ Z Z Z S Z Z 2 1 S! Z. Z 

..Dt ji. Asp Ly^ Thr H-.S Thr Cys Pro Pio Cys . ro Ala i>ro Glu A^j 

Z. Z Z 'Z l°! Z Z Z. Z i ^° Z Zi Z 3 Z 

'■-.or --^^ flu ^Z r,,, oiu r.ys The Asr. Trp Tyr V<il tti> Gly V«l 

-.^60 

.370 " 375 " 380 

Thr Tyr Arg Val Val Ser Val Lau Thr Val Lsu His Gin Asp Trp T.,e« 

38S 3SC jS5 4GQ 

Asn Gly Lys Glu Tyr Lys Cys Lya Vsl Ser Asn Lys Ala r,vsu Pro Ala 

Pre. lie Gl'.i L.-ys Tr:r lie S^^-x Ly:-; ;,ys Gly Gin Pro Arq Glu ■'■■ro 

420 6.25 433 



PC 5 usoi (mm 
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Af 








4' 


Pro 


? o 






A t 


li r 


< A 


-I 


0 


















IS 








<3e 




Gl 






530 









!.,.l.ri Pro <3xu ftsn Asi: 



51 < 



<211> 1443 
<212> mA 



.V peptide 



<f e>i -v vf^tg cr< ere rar- 



ctq ct etc t tt t,c« gat tec at-v, g t iict Agfc tgt ggti aat 
/«! Leu Leu Leu T i Val Ptrt Gl e C Tht Sf»r Cys ri Asm 



-p at-c -t? as c-aa qr^ a -ja-a i.qt a*- r t r t t aat ca 
Giv J'wt Vt u C n Gl Cl ^ dlu Asp Cy& Oly l^r ^er <. 



Siigt aca <rea car* t«t gcct ttc fec'-a a«ts tcf- sag iaas fcgt caa gst 
N Tt ^ ^ ti G n Cy~, tj o L Sar Lys Sei Glu. jl, cy*? * ^ js 



c t o ga" i^ctt a_cr t cfcc a t re*- aL. g c aau ar at 
> Leu Olu. Gli. L « "Ti Cv A a Ser Sec ^sp Ci\ f <^ ;ssp ii^p 
140 145 ISO 



adt gati tta t&r cac gtrx tq^_ t.',t i'-f -aq aa-i atc^ <?^c rca tea act bil 
Ln V ^ . 1 t ) <■ ^T-c v'al J^s. Lyw ::.y& i-fvt '^^p P£.. del Tar 



»- 4t: D" C P--^ ~1' *^ J'- -^-S W« <*<Jt, acjq c<»C ft:: agt (JJS- '-vT'? b79 

- ^ <j -5^ T i 'val L^xi "^in OCX- Arg H^■^ Fhc -scx 

170 17S 130 185 

i-r c-*<i OCT: agx t^c ccl tgc aac ga^. ttu aq:x u^L ta'- 627 

'Inr Xlfi Ti-ir T-ietu uin Pro Gly &er Pro Cys Asn Asp Phe Arg i^iy Tyr 

ISG 1.95 300 

>-yt o^f St' f<?S ^'JC' ac!a tfca gta gat get gat gqt ret cua 675 

C-/S Asp Val Phe Kefc Arg Cys Arg Leu Vai Asp Ala Asp Gly Pro Jasstu 

.,^1. < i^ac- dia 'jc-i ^Lt ctt <?f-x v-ca a^q ci_^ *cf^ q-i^ aac acc 723 



or*- aaa gcc jac, g^jc ycij c<,g i.ca gLt- i,tc -"fc trc occ c^.ri a^a cc 
Pro Glu Ma ©lu Gly Ala Vta S&t Val H'le Pfee: giro ?eo: tiys: .Et:c> 
2SQ 255 S&O. 2:6 S 

aoq aac mcc etc atfl dtc tte egg acc cct gag gcc eca Cgc Qfcg grg au^ 
Lys Asp Thr Lfeu Met lie Scsr Arg Tisr Pro Giu VaX ^rhsr Cya. Val Val 
rm 275 280^ 

gcg gao gtg age cac gae gac ece. gag gtc aag; t:^:c: aac egg fcac gt;® 9 IS 
Val Val Ser His Gl« Asp Pro Glu Vat X.ys E»h« Asn Trp Tyr Val 
2SS 290 2&S 

gsc ggc gcg gag sfcs cat aat gcc aag aca aag ccg egg: gag ^jag cag 
Asp Gly Vai Glii Val His Asn Aia Lyjs Hiir i^yg: pro .^rg Qlu Giu Gla 
3m sas 3i£f 

tac aac age acg fcac egg gtg gtc age gte etc a:cc gtc ctg cac: eag 1011 
~Tvr Asn Ser 'Fhr Tyr Ss-g; Val Vai: &;er Val Leu Thr Vai Leu ^zs din 
3 IS 32 G 32 S 

siaG cg<3 ctg «sat ggc aag gag tac aag tgc aag gfce tec aac aaa gcc 1059 
Asp Trp Leu Asn Gly Lys Slu Tyr Lys Cys tys Val Ser Asti hya Ala 
33tV 335 34Q 34 S 

ctr cc-* gcr -cc caq <j<..<i c-< c ..fc trc aaa gcc aac qcjq ca- c c .i-iO"? 

's T«r lie Ser Lys Ala Lys Gly Cln Fro 
3SS 360 

cga gaa cca c«g «jtg Sac aec etg ccc cca tct? egg qat gag ctg aoc 
Asa olu Pro OljT' Vai Tvr Thr I^&u Pro Pro Sex Arg Assp Glii Leu Thi 
3SS 370 375 

t«dg aviC C.&0 <>tc age etg ^cc tyc ctg gtt: aaa gg<, ^x-c tat ccc agr l?0l 
Lys A'-r< Olp Vc4„ Sej Leu Tnr Cys h&u Val Lys Gly PIi<& Tyr Pro ^^'"r 
3B0: 385 39Q 

gae ate gee gtg gag tgg gag age aat ggg cas ccs gag aac aac tac 1251 
ASii rie Ala Vai 3Xm Tis> <9lii Asn Gly Gin Pro Glu Asn Asn Tyx. 
W5 400 405 

^ttq &CC ace rrt '^i c gtq cty m-c icc gar ggc fee frc ttr etc r<jc fjag 



wo {)V&29iiS 



age aag etc ace gtg gac sag age agg tgg cag cag ggg aac gfcc tec 

Ser hys Leu Thr Val Asra Lys Ser A,rg Trp Glu Gin Qly Asn V«il Phe 
MB ms 4:40 

tea tgc fccc gtg atg cat gag ijct ctg cac aac cac tac acg cag aag 

Ser Cys S«r Val Ket Kis HIm Ala iieu His Asn Hies Tyi Tta Girt Lys 
445 450 :45S 

age cte tec otg; tct ccg ggt aaa tgra actasagcgg ccgcc^tcsga t 

Ser L&ix Ser X.eu Ser Pro 61y Lys 

4S0 4S5 



<3IQ> fi 
«2ii> 465 
<212> PRT 

<2"i3> A:rr.5.f.-icia!. Sequence 

<22'}> \j:;-s.ci-:p~ic:~t of Arniticial Se<3««Eice; gusion 
polypeptids 



<400> 6 



Met 


Glu 


TJ-'r 


Asti 


Thr 


Lau 


Lea 


Leij 


Trr> 


Val 


Lew 


hfiU Leu 


•Trp 


Vai. 


>ro 




















10 








15 




Oly 




fixr 


Sly 


Thr 




Cys 


Giy 


Asn 


Gly 




Val Gi-u 


Gin 




Glu 








20 










25 








30 






Glu 






Cys 


Oly 


Tyr 


Ser 


Asp 


Gin 


Cys 


Lys 


Asji Gl ii 


Cys 


Cys 


Phia 
















40 








45 














Gin 


Pro 




ely 


Arg 


Lys 


Cys 


Lys 






Gly 


Lys 














ss 






















A>r 


Pro 


Ser 


Gin 


Gly 


Pro 




cyjs 


Thr 


Ala 61n 


eys 


Ala 


Phe 


S5 










.70 


















SO 




S«r 


I.ys 




Glu 


Lys 








Asp 




Asp Cys 




Arg 


Glu 










85 










90 














He 


rye. 
















Pro 


Ala Ser 


Asp 

iio 


Pro 




Pro 


Asn 


"i'he 






Cys 




Arg 




Thr 




Val Cys 


lie 


Asn 


Gly 


Gin 


Cys 








He 


Cys 


Glv 




Tyr 


Gly 


Levi Glu 


Glu 








130 










13S 


























Asp 


Giy 






Asp 


Lys 


Glu 


Leu cys 








14 -J 










ISO 




















Cys 






:.ys 




Asp 


Pro 




Thr 


Cys 


Ala 


Ser Thr 


Gly 




Val 










165 


















175 




ain 




S®r 


Arg 


His 


Phe 


Ser 


Gly 


Arg 


Thr 


lies 


Thr Le« 


Gin 


Pro 


Gly 








ISO 










185 








190 






Ser 






Asn 


Asp 


Phe 


Arg 


Gly 




Cys 




Val Phe 


Ket 


Arg 


Cys 






iSS 










20Q 








205 








iVt-g 




Val 


Asp 


Ala 


Asp 


eiy 


Bro 


Leu 


Ala 


Arg 


Leu Lys 


LyS: 


Ala 


lie 




210 










215 










220 








Phe 


Ser 


£>£0 






Ty:- 


Gla 


hsa 


lio 




Gla 


A eg Sue 


cys; 




Lys 


22S 










23 Q 


















240 


I'hr 


His 


Thr 


Cys 


Fro 


Pro 






Ala 






Ala Glu 


Giy 


Ala 












;'45 










25a 








2SS 




Ser 


Val 


Phe 




Phe 


Pro 


Pro 


Lys 


Pro 


Lys 


Asp 


Tbr Leu 


Met 


lie 










260 










26S 








270 






/^g 


Thr 


Pro 


Glu 


Val 


Thr 


Cys 


Val 


Val 


val 


A«ip 


Val Ser 


Kis 


Glu 


Asp 






275 










280 
















Pro 


Gin 


Val 


r,ys 


Ph« 


Asn 


Trp 


Tyr 


Val 


Asp 


Gly 


Val Glu 


Val 


Kis 






290 




















300: 








A1& 


tys 


Thr 


Lys 


Pro 


Arg 


Glu 


Glu 


Gin 


Tyr 


Asn 


Ser -Thr 


T>-r 


Arg 


Val 












310 










315 








320 


Vai 




Val 




Thr 


Val 


Lsii 


His 


C5ln 


Asp 


Trp 


Leu Asrt 


Gly 


Lys 


Glu 










33S 










JSC 








3.3 S 
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T/r Lys Cys Lys; Va'! oer Asn Lys Ala Ltiu Pro Ala Pro lii." Glu i..yc 

Thr lie Ser hys Ala T^ys Gly Gin Pro Arg Qlu Pro Ciln Va.1 Tyr Thr 

3 55 ' '.UVQ 3 65 

Leu Pro Fro Ser Arg Asp Glu Leu Thr l<ys Asn Gin Vsl Ser Leu Thr 

370 37 S 380 

Cys Leu Val l<ys Sly Ph.^ Tyr Pro Ser Asp He Ala Val Glu 'i'rp Glu 

38S 390 3SS 400. 

.Ser Asn Gly Sin Pro GUi Asn Asn Tyr l.ys Thr Thr T?ro Pro Val Leu 

405 4i0 4.15 

Asp Ser Asjp Giy Ser ?he Fhe Xa^u Tyr S«:r Lys h&j. 'i'hr Val Asp Lys 

420 425 430 

Ser i!U-g Trp Glij Gin Gly Asn Val Pile Ser Cys Ser Val Men His G-lu 

43:5 440 4:4S 

Ala lisw His Asn His Tyr Thr GIjj Lys Ser Leu Star Leu Ser .Pro Gly 
450 *!5S: 460 

Lys 

4S5 



<213> ArcifiGiSl Ssquesics 

'i223> D^scripcvoit !>f Artificial Secpiesoce: fusio 
polypegitide 

<22a> CDS 
<2a2:> (41} . . 11:669) 

<4{5Q:> 7 

ttgggececcc etcg^igst-cgi: acceaa^ecg gctagscace; after ^ag * 



ccc ct-.g eta egg gta ctg ctg etc tgg gtt cca ggt tec act ggc act 103 
heu Lea Leu Trp Val iuau Leu Leu 1»rp Val Pro Gly Ser Thr «ly Thr 
10 IS 20 

agt. tgc gga aest arg tfec gtg gag ccg gge gag csg tg'c giste fcgt ggc %5X 
S-sr Cvs Gly Asn Mefc J»he Val Glu ^ro Gly Glu Gla Cys Asp Cys Gly 
35 30 35: 

ttc ct-g crat gsc r^fc gx.c gat ccc tgc tgt g&t tec ttg acc tgc cag 15S 
Ph'^ '.AU Asp As,v As^r Pro Cys Cys Asp I.eu Thr Cys Gin 



< ( • u< '-c o.iiii f sr.- t-gr <.-<:<» gc/a gac age ccc cig rgc c-c ^;<:;t 343 

Cys Asp Levi i-ro Olii '^h<s: Cys; Pro c;iv Asp S&r Ser Gin C^^s i'ro Pro 
90; " SS 100 

gat gtc age <?ta ggg gat ggc gag ccc cgc get ggc ggg a&& get gtg 391 

Assp Val Ser T.eu Gly Asp Gly Glu Pro Cys Ala Giy Gly Gin Ala Val 

105 110 lis 



tgc atg cac iggg cgfc tgt gcc tcc: tat gcc cag cag tgc cag Gca ctt 439 
Cys ^SGt iiis Qiy CyS Ala Ser "i'yr Ala Gin Gin Cys Gin Ser Ley 



aat set <zgq gga ii^it get ttt ggg age cgt ggy cgc aac ccc agt ggc S35 
Asn Thf Ar'j Oiy Asn Ala ?he Giy Se?r Cyes Gly Aiq Asri Pro Ssr Giy 
ISO 1S5 160 ISS 



sgt vat <jcg tec tgc ace cct aga gat gcc att; tgt ggg cag etc cacf 5S3 

iSfcx- '?yr Val S®r Cys Tlix ?ro Arg Asp Ala lie Q'ls Gly Gin i.aii Gin 

170 173 180 

:;c egg gar eta 631 

Le Arc; Asp Leii 



gug cac ctg gcic czg ggc agt g«t gtg gcc cag ccc ct:c; ctg act ctg 72? 
Val Hiss L«u Asp Leu Gly Ser Asp Vssi Ala Gin Pro Leu Lsu Thr Ura 
21S 220 225 

cct ggc &aa. Qcc i:gt ggc c^ct ggc ctg gcg tgfc at a gac san cga tgc 775 
Vro Sly tfer Ala Cys Gly Pro Gly Lea Val Cys lie Asp: His Aseg Cys 
33Q 235 240 24S 

cag cgt gtg gat etc ctg ggg gca cag gaa. tgt cga age aaa tgc cat 823 
Gin Arg Val Asp ieu toxi Gly Ala &ln Glu Cys Arg Ser Lys Cys His 
3.SS 255 :2;60 

gga eat ggg gtc tgt :gae age: aac ms G^o tgc sae cgt gag jgiag gge 371 
Gly His Gly Val Cys Asp Ser Asn Arg His Cys Tyr Cys Glu Glu Gly 
2«5: rm 275 

tgg gca ccc cct gac tgc: aec set: cag etc aaa gca acc age Ecc age S13 
txp Pro Asi> Cy& Thx Ths Gto i.«u I,ys A:Xa fJir Se* Sejr Arg 

28(5 aiS 290 

tcr, tgt gac aaa act csg aca tgc Gca ecg cgc cm gca cct gaa gee 967^ 
Ser Cys Asp iiys Tfer Hie fhx Cys Pro Pjro Cys E*o Ala Piro Slu Ala 
S;9:5 300 30S: 

gag ggc gag CGs tea gto ttc etc bzo ccc; cca aaa ccc aag gae acc 1815 
Glu Gly Ala Pro Sgf Val 'PHe Sisu &he Ptd Pta tys Pro Lya Asp I'ltt 
31:0 315 320 325 

etc atg ate tcc egg acc cct gag gcc aca tgc gtg gtg gtg g&c gig 1063 
L-su Ket Ii<? S-er Arc Vh-!: ?ro Glu Val Thr Cys Val Vaj Val Awp V<ii 
330 335 340 

age cac gaa gac cct gag gt:e aag ttc aac tgg cae gtg gse ggc gtg llli 
Ssr His Glu Asp Pro Glu Val Lys Fhe Asn Trg* Tyr Val Asp Gly Val 
345 3S0 3SS 

gag gtg c^t aat gcc aag aca aag ccg egg gag gag cag tac aac age 1159 
Glu \^al His Asn Ala Lys Thr Lys Pro Arg Glu Giu Gin Tyr Asn Ser 
160 365: 370 

acg tac cgt gr.g gtc age gt:c ccc acc gtc ctg cac cag gac r.gg ctg 1207 



12 



wo «lM2W5i 



aat ggc aag yag tac asQr tgc sag gtc tec aac a«a gcc etc cca gcc 
Asn Gly Lys Gi« Tyi" Lys Cys Lys Val Ser Aisn Lys Ala Leu Pro Ala 
3SS 400 40S 

occ ate gag aae acc ate ccc aaa gee aaa ggg cag ccc cga gaa cca 
Pro T..le Gly Lys Thr 11® S«r I>ys aia Lys QXy GZn Pro Ar^ Glu Jro 
4ia 415: 420 

cacr gcg tac acc ctg ccc cca tec egg gag gag atg acc Sag aac cag 
<51ti Val Tyr -Tkr Pro Pare Ser Arg Glu CSIm Met: Tbr Lys ASft CSIk. 

gtc ag-c ctg acc tgc cfcg gtc aaa ggc tfcc tat coc: age gac ate gcc 
Val Ser ueu Thr Cys teu Val Lyg Gly Piie Tyr Pro Ser Aso He Ala 
440 US 450 

Stg sag r:gg gag age aat ggg cag ccg gag aac aao tac aag acc acg 
Vsl Gl« frp Olu S0t- Asn Gly Gin Pro Glu Asn Asa Tyr Lys Thr Thr 
45S 460 465 

ccfe ccc gtg ctg g^c toe gac ggc tec ttc ttc etc tat age aag etc 
^to Pro Val tisu Asp Sisr Asp QJy Ssr ?he She Leu. Tyr Ser ttys Jjfeu 
4;-?a 4'?5 4:80: 48S 

acc gtg gac aag age age? tgg cag cag ggg aac gtc tte tea tgc tec 
I'lir Val Asp Lys Ser Ara Trp Gin Gin Gly Asn Val Phe Ser Cys Ser 
495: 500 

giig atgr cat gag get ctg eac aa:c eac tac acg cag aag age etc tee 
Vai Kfic His: Glu Ala Leu His Asn His Tyr Thr Gin Lys Ser Leu Ser 
S:0:S 510 SIS 



<:210:> S 
-;21il> 222 
<112> PRT 

<21'j:> A;.ti.f.:c.iai SeqxASnce 
<22i> Description of ArtiCieial 
oQlyp&i5t;.i^ef: 



<40C» S 














Kec Gill 


Thr 


Asp 


llsr 


Leu 


Lew 


Leu 


Gly S®r 


Thr 


Gly 


■5- 
Thr 


s«sr 


cys 


Gly 






20 










Glti Cys 


Asp 


Cys5 


Gly 


She 


Leu 


Asp 














40 


Leo 


Thr 


Cys 


Gin 


Leu 


Arg 


J>ro 


50 










55 




Pro CVs 


Cys 


Gin 


Aan 


Cys 


Gin 


Leu 


65 








70 






Pre Thr 


Arg 


Gly 


Asp 


Cys 


Asp 










S5 








Ser Gin 


Cys 


Pro 


Pro 


Asp 


Val 


Ser 






IQO 










Gly Gly 


Gla 


Alct 


Val 


Cys 


H«t 


Bis 




11.5 










120 


Gin Cys 


Gin 


Ser 






Gly 


Pro 



130 135 



Sequence ; f us.io» 



Trp 


Val 


Ii«u. 


Leu 


Ley 


5'rf> Val Pro. 




10 








15 


Ash. 




ghe 


val 


Glu 


Pro Gly Glu 


2S 










3D 


Asp 




Val 


Asp 


Fro 


Gys Cys Asp 










45 




Gly 


Ala 


Glh 


Cys 


Alci 


Ser Asp Gly 








60 






Arg 


Fro 


Ser 


Gly 


Trp 


Gin Cys Arg 


Pro 


Giu 


Pile 


Cys 


Pro 


CUy Asp S«r 




90 








35 




Giy 


Asp 


Gly 


Glu 


Pro Cys Aia 


19-5 










110 


Gly 


Arg 


Cys 


Ala 


Ser 


Ti'r Ala Gin 










3 25 




Gly 


Ala 


Glfl 


Pro 


Ala 


Ala Pro Leu 








140 







13 

















tali 




A « 


Phe uly Ssr 




..1 




















i 






160 






Pro 




>e 




Val 


Rar 


fy 


Thr 


Pra Arq 


Ala 










IS"! 




















c 




Gin 


Leu 0 ■ 




Glrs 


•T'hj- 


01 V 
•I fl« 


Ar" 




ri X 


t.\i 






lit 


arc 


o ^-^ 






<'--lv 


'f<K>- 






=> nil 


Thr 
























205 


















Leu 


AST5 


tea 




<- i A-n \ 


X 
























220 






Pro 


wn 


le" 


" eu 


P n 


GJ 


h~ 


Ala 


Cys 


Gly 


pro uiy Dfi'ti 


va'j 
































Alp 










Vai 


As 


Leu 


Leu 


Gl A a OJr 


G". 


r fs. 








245 










a {J 






2 b 






Scr 


Lys 


s Hxs 




His 


Giy 


Val 






Ser Asrs Arg 


His 


Cys 






















a?Q 






Tyr 


Cys 


Glu 






Ala 




Fro 


Asj> 


Cys 


Thr Thi G?n 




Lys 














280 








285 






\1& 


Us 


Ser 


Ser Ar 


Ser 


Cys 


Asp L-ys 


<rhK 




Thr Q^fB Pro 


Pro 


Cy<s 




2 0 








2 5 










300 








A a 




Cilw Ala 






Ala 


Pro 


Scssr 


Val 


Php L»u Phe 


Pro 


Pro 










310 










315 








Lvs 


Pro 




Asp Tni: 






1& 


Ser 


Are 


fbr 


Pro Glii ■'■/SkX 


fhr 




















33C 






"J 5 




^ al 


/al 


V«l 


Asp Va:! 


Seir 


Kis 




Asp 


Pi-d 


Glu 


Val Lys Pjne 




Trp 
















4 






3 SO 




■ 




/al 


Asp 


lily ^al 


Clu 


Val 


his 


Asn 


Ala 


Lys 


Thr hy^ Pro 


Ar?i 
















360 








3:65: 






Clu 


61n 


IVr 


Asn Ser 




IVi 


Ar Val 


V&l 


^er 


Va l liSix Tiir 


Val 


Leii 




370 








375 










380 








(Sin 


Asp 


Trp Leu 




Gly 




Tyr 


Lys 


Cys Jjys Vai 


Ser 


Asr 


"SS 




■ 












■ 










r 






P> :> ^1 




e 






Thr 


Tie 


L,r<^ !il? 


Lis 


C y 


















+ 0 










Tin 










,,3 , 








_ 


p--_, P^^^ 


























^ ! V 










43 S 






























Val 


Glu 






Ser 


f n 


< n ^r-a 
















f c 


















■^<. 


I 














Sf 


A ^ C y e 




















L « 






Tij^ G ) -I. 


G 


























A 












Vai 


! #>C 


His 








^a.s ^ 1 S i!a 


Tyi 










'^Ot,< 








OS 






510 








L 






TjSU 


Ssr 


? 0 




Lys 











SiS S20 



<:21G> 9 

<311> 1386 

<aX2> DNA 

<.213> Artificial Seqtience 

<220> 

<221> CDS 
v.22:> (25) 

ytcg^rrt^aa cj-ctggct<ap'' «. sec dtg raot ac<t gac aca etc cfcg eta tgg SI 



\\<0 05*2905 



Met Giu 'rhr Asp Thr Leti Leu X<evj Trp 
1 5 

gta ctg rftj etc t^g gtt cca ggt tec oct ggt act agt tgt ggg aar 
Val Lew lf»u te« Trp Val ^to Gly Swr Thx &ly Thr Sor Cys Gly J^sti 
IQ IS 20 

teg agg gtg gat gaa gga gas gag tgt gat cct ggc slc atg cat ^cg 147 
Sir A-^g Val Asp G,v C3ly (Jlv, Glu Cys h$p Pro Gly He Mfet Tyr l.e>x> 
m 3S 40 

st-^-z aac g< c arc tgc fgc esac age gac tgc <*cg teg aag gaa ggt gtc i&? 
Asa A&n Asp Thr Cys Cys Asn Ser Asp Cys T&z Z^m Sys. Olu Gly Val 
4.5 SS SS 

cag tgc agt gac sgg aac agt cct tgc t^t aa^i aae tgt cag ttt gag 243 
Gin. Cys Ser Asp Arg Asxi Ssr Pro: .cys Cys r>ys ftsn c:ys. Gla Phe Glii 
60 65 70 

act gee cag aag aag tgc cag gag gcg att aat get act Egc aaa ggc 2S4 
Thr >la Gli-i ty& Uys Cys. Gl» Glu Ala He Asn Ala Thr Cys Lys Gly 
7S: .80 85 

txcg tec cae tgc aca ggt" i^at age ayt gag tgc ccg cct cca gga aat 3^9 
Val Ser '?yr Cys Thr Cly A«n Set 5<fis Glu Cys fio fxo Pro Gly Ajsg 
9:0 85 too: 105 

get gaa gat f . r tgc ctg gat etc. ggc aag tgt aag gac ggg 387 

A 'a Glu As:p X-'ti Ini 'al Cys teu Asp h&M Oly Lys Cys I.ys Afsp Gly 
110 lis 120 

aaa tgc ate eet. ttc tgc gag agg gaa eag cag ctg gag tec tgi:. qca 
Lyp Cy=; r.c io he C^^& Glu Arg Glu Gin Gin L«>-i Glu Cy^ (,.r- 



ag„ 4 r-^-i^ cc <--^r "'la ttt ,gt >7ac atg :iir c c m 575 

',yys 0\y Pro Cys Thr Vai Gly ?h«! Cys A^p Met J^.^n Gly Lys 

1?0 175 1S:0 18:S 

tgt ^ag aaa cga gta cig gat gtci att gas cg^ Ctt tgq siac ttc act 6*7 

Cv3 V 'JVB ^ir Val Gtn JVsp Val 'If!- Glu a.' a ^he Tip A^-p ?ri« He 

190 195 2 00 



t rc!^ I 1. ii " '-a. it \ tvfc cc-^ ocg t < ca qci i rt qaa qc- : 

Cys Asp i,ys Tnr His Tnr Cys Pro Pro Cvo .Pro Ala P.ro Glu Ala 

■^20 32=v 

gg^ gcg ccg tea J-tc ttc ctr r-c ere ^.(.a «*a ccc aaq gac ac= 7"Ji 

G"u Gly Al^ Pro Ser Val Phe Ueu Phe Pro Pri Lys Pio Lys Asp 'i'hr 

23.5 240 24S: 

cU' atg ate trc acr cct gcig gtc aca tgr gtg gtg gtg gac , tfj 8iS 

I,.»u Mc-t He S.jr ^iig Thr Pr<^ Giu Val r.ir Cvs Vaf Val Va_ Asn V^i 

ass 25S 26a ' 265 



15 



WO01/62*>0S 



pcrmisoi/05705 



age c<ic gsti gac cct 
Ser Kis <i\\i Asp Pro 
270 


sag 
Ql« 


gr.(S 
Val 


aag 
Lys 


t;.t«;r aac tgg tac 
Phs ksn Trp Tvr 
275 


gtg 

Val 


Asp Gly Val 
.280 


gag gtg cat aac gcc 
Giii Val His Asn Ala 


aag 
l.ys 


Thr 


sag 
Lys 


ccg egg gag gag 
Pro Atg Giu Glu 


cag tac aac age 
Giii Tyr Asn S«r 
295 


scg r:ac egg gfeg gtc 
•gftr Tyr Arg Val Val 
300 


Ser 


Val 


Ci:a 

-Leu 
305 


ace gte etg cs^;-. 
Th.x Val Leu His 


csg 
Gin 
310 


gac t.gg ctg 
Asp Trp L«u 


sat ggc asg geig tsc 
Asn Gly Lys Qlw ^I'yr 
315 


aag 


tgc 
Cys 
320 


aag 
Lys 


gtc tGC aac aaa 
Val Ser Aso: Lys 
325 


gee 
Ala 


etc cca gcc 
Leu Pro Ala 


ccc ate gag aas ac-c 
Pro lie Gixi Lys Thr 
330 


ne 


tec 


aaa 
Ly;5 


gee aaa ggg cag 
Ma Lys Gly Gin 
.■J 40 




Arg llu Pro 
345 


cag stg cac acc ctg 
CsIh Val 'i'yr Thr Leti 
350 




Pro 




cgc gat gsg '~*g 


Thr 


Lys Asri Gin 
360 


:gt;>r: age ctg acc zgc. 
Val £«r LC'U Thr Cys 


ctg 
Leu 


gcc 
Val 


Lys 


ggc tec tat ccc 
Gly Phfi fys Pro 
370 


age gac ale gcc 
Set- Asp lie Ala 
37S 


gtg gag Lgg sgc 
V«l Giu Trp Giii Ser 
3 80 


aat 


Gly 


cag 
Gin 
335 


G«g gag aac aac 
J>ro Glti Sssii Asn 


tac 
330 


aag acc acg 
Lys Thr Thr 


cct ccc ccg ccc gac 




gac 


gg-c 


tec ttc i;t:.e c*cc 
Sex- Phe Phs 




aqc aag ccc 
Ser Lys L-su 


acc 5tg gac aac ugc 
•Jhr Val Asp Lys Sei- 
410 




Tr-p 




cag ggg aac gr.c 
Gin Sly Asn Val 




.125 


gtg st.g cat gag get 
Val M«t His 01 u Ala 


ctg 


His 




cac tac acg cag 
His 'i'yr Tljr Sin 
43 S 


aag 
Li's 


age etc tec 
SBr Leu Sisr 
440 


ctg tct ccg ggc aaa 
Lsu Ser Pro Gly Lys 


tga 


aetag&gfcgg ecgctacaga t: 






<210.v 10 
<21i> 446 
<212> PR'? 















<2i3>- Ax'tificial Seguencfi 

<233>- Dascriptiott of Airtifii.cial Sequence; fitsioii 
polypeptide 



Mat (ilvi Thr Asp Thr Leu Leu Leu 'i'rp Val Lexi Leu Leu Trp Val Pro 

1 5 10 la 

Gly Ser Thr Gly Thr Ser Cys Qly Asn Ser Arg Val Aap Glu Gly Glu 

20 . m 30 

GIu Cys Asp i>ro Gly Xle Met Tyr Leu. Asn Asn Asp Thr Cys Cys Asn 

3S 40 45 

Ser Asp Cys Thr Lftu Lys Glu Gly Val Glnt Cys Ser Asp Arg Asn Ser 

50 5S 60 



Pro Cy^^ Cys 






Glu 


Thr 


Ala 


Gin Lys 




Cys 


Glp 






70 


















Asn Ala 


Thr Cy;; Lys 


Giy 


Vai 




IVr Cys 


t'hsr 


Gl" 


Asn 






















Ser Ser <3.1u 






Asn 


Al<s 


Gly 


Asp AST? 


■Jhr 




Cys 




100 




105 














Ijsu As» L':^u 


Giy Lys 


Cys T,>ys Asp 


C4ay 


i.ys 


Cys 


lit? Pi-o 


?he 


Cys 


Glu 


lis 




120 








125 








Arq Giu Gla 


Gin Leu 


Glu Ser Cys 


Als* 


Cys 


Asn 


Gl« T'hr 


iiSp 




S«sr 


130 












140 








Cys Lys ¥ai 


Cys Cys 


Ar g Asp l^evs 


S«r 


Gly 


Arq 


Cys Val 


Pro 


Tyr 


Val 


145 




150 






155 








liiO 


A'Sp ^1k( 'Gixi 




AsTJ iifeu X^iie 








Gly Ijys 


Pro 


Cys 


Thr 




1S5 






178 








17 S 




Val Gly Ph« 


Cys Asp 


Met AsTi Gly 


tys 


Cys 


Glti 


Lys Ai?g 


Vatl 


:Gln 


Asp 








185 














Val He Gill 




Txp Asp Piis 


He 


ASTJ 


SSln 




lie 


Asn 


Thr 


IS 5 




200 
















Pile Gly Lys 




Ala A£ip Asri 


■ 




Cys 


Asp Lys 


Thr 


His 


Thr 


2X0 




215 








220 








Gys Fro Pro 


Cys teo 


Ala Pro Ulxi 


Ala: 


0iU 


Gly 






Vai 


Phe 


225 




230 






235 










li8u Wh& Prc« 




PjTo Ijy$ Asp 


Vtix 


Leu 






Asra 


Thr 












250 












GIvj Val Thr 


Cyis ¥al 


Val Val Asp 


Vai 




His 


<3iu Asp 






Val 








355 








270 






l>ys Ass; 




Vai Asp" Gly 


Val 


Giu 


Vai 


His Asa 


Ala 


t>ys 


Thr 






















Lv F^o Aro 


Glia G'lis 


Gin Ty^c Asn 


SS" 




TVr 


Arsf Val 


Val 




Val 






















beii Ttti- Va.l 


Leu His 


Gin A&p Txp 




Asn 


Gly 


Lys Giu 


Tyr 


Lys 


cys 


305 




310 






315 








320 


"^^ 


A^p Tv<5 




Ala 


Pre 


.Tie 




Th- 


Il« 






325 






330 








3 3 -J 




l,vn M -1 ' 
.„,>;-. .1 . , - . 




y^^g 






1 












V'O ' "^^ 


















S.*i- Jir--! A-n 


C< '« L»»u 


'"hX- Tv-:: ^-i'!-: 


GIr; 




q 






tC'U 


Val 














365 








Lyg Gly Phe 


Tyr Pi-o 




Ala 


Val 


Oi:-i 


3 80 


s • 




Giy 


Gin Pro Gl« 


AST) Asn 


'iVr Lys Thr 


Thr 






Val Leu 






Asp 


385 




390 














403 




Phe L.aii 


^iVr -Ser i.ys 




Thr 








Arg 


Tr-p 




405 






410 








415 




ttln Gin Gly 


Ash Val 


Phe Ser Cys 


Ser 




Met 


His Clu 


Ala 


Leu 


Kis 
















43Q 






Asa His Tyr 


Thr Glti 


Lys Ser Lau 


S«r 




S«r 




Lyis 






435 




ma 








MS 









<210> ;li 
<211> 1S53 
<212> DMi 

<213> Artificial Seguierce 



■=■::,;'> :>-f;cripeiori £5f Artificial Sena^ience: fusion 

«2:2i> CXDS 

<222> {2SJ , , (1632) 

v-400> 11 

gtcfjacccaa gouggctagc cacc atg gag aca gap aca etc cfes cfea tgfg 51 



PC 5 ifsol o> m 



M*»t- Glu "b'^ A«p <?U 



ta it rrcs ri-r f tt "ca t tf' not ic t c*- sgt- '-crt a&t 5? 
al Le»u T ei. 4-e»u "^rr Val =ro Gl Se* Thr Giy '"Hr Ser Cys Gi ► A*? 
10 IS 20 ZS 



tot cd a<aa aai. c t, t^t f gt ctg tt& smc tgt «ct eta cat ccfc crq j 

C Ad 1.V& p . o C w QitS i^eu r.«!i As » Cys, Vhs: L«u . „s ro Glv 

4S :5D 5S: 

i:f V ct v.4t tf gqs ata i, t t c aaa ac t c •staa ttt ct era 24^ 

* a Cy= Aid Phe Glv ilcs Cy v *s U^-s Asp ^ '<5 i-J^o 



tgrg tsjc aat cecrj aca fccc cat caa tq:c «ea gat gat att? tat otij caa 339 
TxT Cy A<rs Gl> "ihr Ser His Gin Cvs. > o As H&n lyr Val G 

99 95 100 165 



i it 7 a r CA t !-«!d dd- qcg »-« 

j.-'cc C (. iy ^1 V G n C i= G u 4 ^d C-y ' ai 1 o 
170^ i?5 ISO 185 



• Val Cvs GXv Piro 



: aag tgc gcc agt «t:g gtfc cat ct<j tcss caa acc C«t Ciia 
L & Cv A„a Se Met Va s Leu Spr «i,n Ai.^ C S G n 
24Q 24S 



18 



cac tga aac cat, gaa tgg gca ccc cca cac ttyc aag gac aaa ggc t«t 

Hi a Cys As« His Glu Trp Ala Pro ?ro "."yi^ Cys i^ys Assp Lys Gly 'iyr 
270 275 280 

gga ggt. agt gan. gat agt ggc cca ccfc cct aag aae aac atg gaa gga 

Giy Gly Ser Ala Asp s?^r Gly Pro fro Pro l<ys Asn Ajgn Met Glti Gjy 
2B5 S90 295 

tta r-.-sr .-jtc, ^rq cai a.~:g t-s-q cg«- ggn <-ct rq*; gar aaa <K-t (^ac sea 

Vol Xt^' G / ".y? i'.tn; ^ig Gly Set Cys, Stsp Ly.> Thr H.is Thr 
300 305 310 

cgc eea ccg fcsc ccsa gca cct. gaa gee gag ggc gcg ceg epa gte fct« 

Cys Pro Pro Cys Pro Ala Pro Gl'! Ala Glu aiy Ala Pro Ser Vai Phs 

31S 32G 3m 



aca tgc gtg gtg gcg gsc gc-g age cac gaa gac ect gag gtc 



aag t;to aac tgg tac g£;g gac ggc gtg gag gtg cat: aau. gcc aag aca 

hyB Ph«i Assn Tro T'vT v'al Asp Gly Val Olu Vai K.\s ^isti Ala Lvs Thi" 
365 " 370 375 

aa-s ccg egg gag gag cag tac aac age acg cac egg gtg gtc age gto 

hys Pro Acg Glu (Sivj Gin Tyr Asn Ses' 5?}w Tyr Axg Val Val S&c V»l 

380 3: as mo 



aag gtc tec aac aaa gcc etc cca gcc ccc ate gag aaa acc ate ccc 
liYS Val Ser hsii Lys Ala Fro Ala Pro lie Gia Lys thr S®:r 

MO: 415 420 425 

caa cjcc aaa ggc cag occ cga ga.& cca cag gtg laz acc ccq ccc cc« 
tys Ala Lys C--v iir. Pro Axg Glu Pro Gin Val Tyr Thr Leu ?co Fro 
430 43 S 440 

t;cc egg «ra»: gag ccg ace aag iiae cag gtc age ct§ acc tgc etc gtc 
Ser &rg Asp <31ui tisw !Wur: iys Asn ©In Val Ser Beix ^hr Cys VAl 
445 4S0 455 

aae ggc ttc tat ccc age gac ate gcc gtg gag tgg gag a^tc aat ggg 
liys Sly Phs Tyr Fro Ser Asp Tie ^ila Val Glu Trp <51u Ser AsR Gly 
460 465 470 

cag ccg gag aac aac tac «»g acc acg ect, cce gtg ctg gae tec gac 
Gin Pro Glu Assn Asia "Syx tys ^Tfer *thr Pro Pro Val I<eu Asp Ser Asp 
ms 4a0 485 

ggc tec ttc etc etc tac age aag ccc acc gtg gac aag age agg tgg 
Oiy Ser ?ha Phe; t.eu Tyr S«f Lys Lew Thr Val Asp Lys Ser Arg Trp 
4S& MS SCO 595 

cag cag g^g aac gtc tec tea r.gc tec gtg atg cat gag get ctg cac 
C-lri Gin Gly Aisn V^*l Phe Ser Cys Ser Vai Kst His Glvt Aia hen His 

aac cac tac acg cag aay age etc tec ctg tcv ceg ggt aaa Cga 



19 



wo mimn 



AST- 


His 


Tyr Thr Olti L"s Ser 








S2S 




u 








I 










> l< 




;i<?l 












Met 


Gliu 


Tvix: ksp ^'fer Xfevi L«u 




1 




:s 






Ser 


T-jr Gly Thr Scsr Cys 


Sly 






20 






Cj^& Asp Cy^ ejy Tnr He 


Atg 






35 




Leu 


beu Ai*ft Cis Thr It^u His 
















iljys Cys Fh« 




' f ^ 




70 






Val 


Gly Gill Gys &£tp Ij:eu 


Pro 






S5 






C 3 


A^p ^«5!p s/a"' Vyr 


Val 






■100 








Ir^e rys Tyr Olu Lys 


Thr 






115: 




- 


Glu 


lie Phe Gly Gin Asp 


Aia 




130 








"^lu 


X-:? A'-x "hr Gin Gly 








150 


T" 






180 


V 






.11 f I . Lfcu 








T-ew GJy Met A.-.a He 


Fro 




210 






I'hr 


Val 


Cyiss Gly Pro Giis Lys 


lie 


225 




230 




.Met 


V«l 


His lisu Ser Gin Ala 


Cys 










CAy 


Tie Cys Aari A.$fT Lys <3in 


His 










Pro 


?ro Ts'r Cys: Ijys Asp Lys 


Gly 






275 


28Q 


Pro 


Pro 


i>ys AsR Ash. Met 


Glu 










hxg 


Gly Ser- -va Asp Lys Thr 


His 


305 




310 




«31u 


Ala 


GJ-vi r-ly ,^:a Pro Ser 


Val 


Asp 




Ls« Met He Ser Arg 


Tlir 


Asp 




Sf-r H-is Gi.u Asp Pre; 


Glu 










Gly 


Val 


Giu Val i-Jis Asx3 Alcs 






370 


375 






Ser The Tyr Arg V«l Vsi 


Ser 






390 








sn Sly Lys Giu Tyr 


Lys 











Ser liSU Ser Pro Gly liys 

1§&3 





VaX 














16 










15 


Asrt 


1»©M 


val 


Val 


Gl« 


Glu 


Gly Glu 


25: 










30 




Gin 


cys 


Ala 


h s 




Pro 


Cys Cys 










45 






Giy 


Ala 


Ala 


Qr's 


Ala 




Gly He 








60 








Pro 




G'v 




Leu 










7S 








" 'ft"! 








. » 


w-y 


















"''55 


Gin. 


AST> 


Gly 


lie 


'Ser 


Cys 


Ash Val 


IS 5 








110 




Cys 


Aan 


%sn 


His 


A-sp 


lie 


Oln Cys 










12S 








Ser 


Ala 




Oln 


S«'r 


CvH !l*yr 








140 








Arg 


fhe 

Pro 


Gly 
1 55 


Hip 




0"! V 


lie Vai 




. 

Pro 






He 


GT ■! 


3 Ser 


1S5 
















Thr 






■Tj-p 


^^.^ 


Thr' ^«r) 




J-ia 


G"! V 


Qiu 






Asp Gly 


















XI .•^ 




Lyo 


Lys 




Ala Ser 






:;35 








240 


Gin 


Pro 


Lys 


Thr 


Cys 


Asn 


Kec Arg 




250 










255 


Cys 


His 


Cys 


Asa, 


His 


131:11 


.Trp Ala 


265 










270 




!ryr 


31y 


Gly 


Ser 


ftla 


Asp 


Ser Gly 










285 






Gly 


Lcsu 


Ask 


Vai 


Met 


Gly 


Lys h&M 








300 








•Thr: 


Cys 


Pro 


Pro 


Cys 


Pr--> 


Ala Pro 






315 








320 


Ph« 


Lieu 


Phe 


Pro 


Pro 


i.ys 


Pro l..ys 














335 


Pro 




Val 


Thr 


Cys 


Val 


Val Val 












350 




Val 


Lys 


S'hs 


Asxi 


Txp 


tyr 


Val Asp 










365 






Thr 


■Lys 


Pro 


Ai'S 


Glu 


Glu 


Gin Tyr 








3S0 








Val 


Leu 


Thr 


Val 


L&ii 


Mis 


Gin Asp 






395 








4.00 


Cys 


Lys 


Val 


Ser 


Asn 


V.ys 


Ala Levi 




4ia 










415 



20 



pt ra.soi/(fS7{t|i 









Gin 










hyr> 






Oiv 


CUn 
410 


Pro 










T 1 




/ct 


Pro 

440 


Pro 


Ser 


Am 


Asp 


Glu 


Lou 


Thr 




^ J 






'>u 


r>3r 






V?l 


TVS 


Gly 


Ph- 
4tiC 


.^ \ 


Pro 






46- 


Aia 




I 










Gin 


Pro 


G a 


Asn 






- ; 












A-p 






riy 
490 




Ph* 






ly 




-jys 


I,0 3 


Th* 

500 


Asp 








Trp 
505 


Glu 


Gin 


Cly 


Asn 


Vai 
SXC 


Ph® 




Cy& 




Val Met 


His 




Ala 




His 




His 




Thr 




liys 


Ser 



SIS 520 525 

Lew Sar iifiu Sar ^ro Siy E.vs 



530 53S 



<?2''- <.3 j^if^or" of Artificial Sequenca" fusion 

<220> 

~i;221> QDS 

<222> aS) . . tlSSS! 



Met. Giu trir Asp Tbr L-eu Iisix Trp 



■ cag tgt eca gaa gat aga tat gtg cag 

E Gin Gys P.r6 (SlU Mp Arg 'fyr Val Gift 

90 95 laO .1:05 

gar crgg afcc ccc tgr age gac d.gf gco tac r,gc cat caa aaj acig tqc 

'\3p Cly ilo Pre C>s Sor Atp Ser Ala 'I' Oys 'i'yr Gin ^jvs Arg Cys 
110 IIS 1:20 

te^t aac ca*- gar C3it cat tgc isvjq gag art ggt aa* gat ra a,jsii 



^1 



Asri ksn His Asp Gin His Cys Arg Glu Xie Ph« Gly Lys Asp fi."J.« L<ys 
12S 130 135 

asK gca cot cag aat tgc tat aaa gaa ate aac tct cag gga aac cgt 

Sar Ala Ser Gin Asn Cys Tyr Lyss Glu Xl<6 Asrj OLn Gly Asn Arg 
140 145 ISO 

tec ggfc CBC fcgfc ggt ata aat ggc aca aca tac eta iiaa tgt cat ate 

Phe Giy His Cys Gly ile Asn fily 1*hr Ite Tyr Lsu Lys Cys His Xle 
155 160 16S 

tct sac stc cct tgt ggg aga gtt caa tgt ^s.g aac gtg aga gac act 

Ser Asp Val Phe Cys Gly Arg Val Gin Cys Qlu Asn Val Arg Asp lis 

m 175 3^80 185 

ccfc CTtt. etc caa gat cat tct act ttg cag cac act cat ate ssat ggt 

Pro Leu Lsu ©Iri fisp His She: fhr I*eu Slit Kis Thx His J.3.« Asr Gly 
190 135. 200 

gfcft acc tgc tgg ggt aet: gae tat cat feca agg afcg aac ata tct gae 

Val Thr Cys 'J'rp Gly Xl& hsp fyr His teu Arg Kesfe L&sn 21® Sejr &sp 
205 310 ai5i 

afet ggt gsa gtg saa gat ggc act gtg tgt ggc cca gga aag ate tgc 

11& Gly Glii Val Lys Asp Cl,y vhr V«i. Cys G.ly Pro Gly Lys lie CY® 
:2:2D 225 230 

a^.c cat aag sag tgt gtc agt ctg tct gfcc ttg tea cat gtc r,gc ctt 

He Bis Lys i*ys Cys Val Ser It«u Ssr Val l>au Ser Hi s Val Cys hen 
;23S 240 S*5 

citt gag ace tger aat atg sag ggg aec fcgc aat aac: aaa cat cac tgc 

?ro Glu Thr O/s Astj Kee, Lys Gly lie Cys Asn Aart hys His His Cys 

350 23S 260 265 



asa 6ct iv;:c -ic.-.i t.90 cca cc« tqc cca gca cct gad gcc sa-j gg-v; gcg 
Lys Thr His TMi: Cys Pro Pro Cys Pro Ala Pro Glu Ala Giu Gly Ala 
3 OS 310 



: aag gac acc etc atg ate lOI.l 
t Lys Asp Thr Leu mt Il« 



:- gag gtc aca tgc gtg 
>■ Glu Val Thr Cvs Val 
335 



aat gcG aag aea aag ccg egg gag gag cag tac sac age aeg cac egg 

Asa Ala Lys Thr l,ys fro Ar-g Glu Glu Gin Tyr Asn Sar Thr Tyr Arg 
3:«S 37:0 37:S 

gZQ gto age gcc etc acc gcc ctg cac cag gac tgg ctg aat ggc aag 

Val A'ai SiST Val Lgu Thr Val Leu Hia Gin Asp Trja Leu Asn Gly Lya 

3 SO 3»i> 3<3Q 



22 



wo mm^os 



gag t&c aag tgc sag gtc tec aac aaa gcc etc cca gcc ccc ate gag 1351 

Glu Tyr Lys Cys I,ys Val Ser Ass~i hys A.l.a h^w Pro Als ?ro He Glu 
355 mOt 4es 

aaa acc ate tec aaa gee &&& ggg eag ccc cga gaa cca cag gtg tac 1295 

hys Thr "lie Ser Lys Ala Lyss Gly Oln Pro Arg Glu ?£-o Gift Val Tyr 

410 4iS 420 425 

acc atg ccc ',;c« v.cc ego yat gag ccq sec aacr aac cag gtc? agr cv.g 1347 

Thr Lau Pi'O I-ro Ser M't As;p Glu L'ju Thr f,.ys Asn Gin V-=l. Sssr LfS-i 
430 435 440 

acc tgc ctg gtc aaa ggc ttc feat aao agc: gac acc gee gt§ gag u.g^ 13S5 

'Jhr Cys Lmi Val Lys Gly Phe Pro Ser Assp lie Ala Val Glu a"rp 
44^i 4S0 4S5 

gatT aqc «at. gge cag ceg gag aac aac tac aag acc acg est ccc gC-g 1443 

Giu As:-i Giy Oin Pro Glu Asn Asri Tyr Lys Thr Thr Pro Pro Vsi 

460 465 470 

ccg gac tec gac ggc tci-; ttc etc ccc tac age sag etc acc gtg gac 

Asp Ser Asp G.ly Sar Pha Phe Leu Tyr Ser Lys L-aU Tftr Vai Asp 
47S 480 485 

aag age agg egg cag cag ggg aac guc etc tea tgc tec gf-g itg cat:. I'i.'S^ 

Lvs Ser Arg Trw Gin Gin Giy Asn Val Phs Ssr Cys Sar Vsl Met His 

49& 4SS 500^ 305 

gag act etg cac aac cac cac acg cag sag age etc ccc efcg tct. ccg 1587 

Slu Ala te« KiS Asn His Tyr Thr Gin I.ys Ser L&n S&x Leu Ser Pro 
vui 515 520 

ggt aaa tga acrag.agcgg ccgctacaga t 161-7 
Gly Xys 



<310> 14 
<211> 523 

<2iS> Artificial SS(?aenc« 

<223> Dsscriptiori of Artificial Seguence; fusion 
polypeptide 





























.Met 


Giu 


T'hr 


Asp 


Thr 








Trp 


Val 


Leu 


Leu 


Lau Trp 


Val 


Pro 


1 








S 










10 








15 




Giy 


Ser 


Thr 


Gly 

2:0 


Thr 


Sex 


C>'S 


Gly 


25 


Gly 


Val 


Val 


Glu Arg 
30 


Glu 


Glu 


Glxi 


Cys 


Asp 
35 


Cys 


«3iy 


.S«r 


Val 


Gin 
40 


Gin 


Cys 


Giu 


Qln 


As© Ala 
45 


Cys 


Cys 


Lexs 




Asn 


Cys 


Thr 


Leu 




Fro 


Gly 


ftla 


Ala 


Cys 


Ala ?tae 


Gly 


Lsu 




SO 








53 










gQ 








Cys 


Cys 


l.ys 


Asp 


Cys 


i,ys 


?he 


Met 


Pr« 


Ssr 


tSly 


Glu 


h&n Cys 
















70 










7S 










Gi\i 


Val 


Asn. 


Glu 


Cys 


Asp 


Leu 


Pro 


Glu 


Trp 
90 


eys 


Asn: 


Giy rhr 


95 


His 


Gin 


CX'S 




100 




Arg: 


IVr 


Val 


Gin 
105 


Asp 


Gly 


Tie 


Pro Cys 
110 


Sex- 


Asp 


Ser 


Ala 


1'U 




■Tyr 


G1e\ 


L.ys 


Arg 
120 


CyH 


Asn 


Asn 


His 


Asp Gin 

125 


Hi s 


Cys 


Arg 


Gla 
130 


lie 


Phe 


Gly 


Lys 


Asp 
135 


Ala 


hye 


Ser 


Ala 


s®r 

140 


Glij Asn 


Cys 


Tyr 


Lysj 


Glii 


lie 


Asri 




Gin 


Gly 


Asn 


Arg 


Phe 


Gly 


His 


Cys Gly 


lie 


Asn 


14S 










150 










155 








160 


<3iy 


Thr 


Thr 


Tyr 


165 


Lys 


Cys 


His 


He 


Ser 
170 


Asp 


Vai 


Pha Cys 


Giy 
i7S 


Arg 



23 



wo warn 



Val 


Gin 


Cys 


G.1.!i Ask Val 


Airg &sp 


lie 


Pro 


Leu. 


Leu 


Gll-3 




His 


Phe 






190 




185 
















Tbr 


iipu 


Oln 


His Thr His 


lie Asm 


Giy 


Val 


Thi- 


Cys 


Trp 


Gly 


lie 


Asc 










300 


















'iVx 


His 


Leu 


Arg Met Asa 






Ilei 


Glv 


Glu 


V«l 


hys 


Asp 


Gly 


















220 










■rhr 


Val 


Cys 


Gly Pro Gly 


Lys lie 


Cys 


11 63 




Ly!5 




Cys 


Val 


Ser 






























Ser 


Val 


l>u Ser ^is 


Val Cys 


T.Pi- 


Pro 


G.U) 


Thr 


Cy« 




M&t 


-i - 




























■Sly 


Xl« 


Cys 


Asii Asrv liyss 


His His 


Cys 


His 


Cys 


Gly 




Gly 


Trp 


Ser 








2S0 




365 










270 






Pro 


Pro 


-Tyr 


Cys Gin His 


Arg <*ly 


I'yr 


Gly 


■Sly 


Ser 


He 


' " * 


Ser 


Giy 






27 S 




S&O 










285 








Pro 


Ala 


S-sr 


Ala Lys Ajrg 




Asp 


Lys 




His 


Thr 




PUO 


Pro 




2S0 






395 








30& 










Cys 


PrcJ 


Ala 


Pro Slu Ala 


Gltt. Gly 


Ala. 


Pro 




Val 








Jra 


305 






310 








315 










320 


Pro 


livs 


Pro 


uy& Asp 3'hr 


L^u Jiet 


lie 


SS£ 


Ars 


tht 


Pro 


<31u 


V«il 


Tlir 














330 










335 






Vai 


Val 


•Vai ft«j) val: 


S^x' His 


Glii 


Ast 


Pro 


Calm 


val 


I.VS 




Ass 








340 




545 










358 










Val 


Asp Gly Vai 




His 


Asn 


Ala 




Tbr 


Lys 


Pro 


Arg 






3SS 




360 










3S5 












Gin 


Tvr A&fi Sfeir 


3 75 




Val 


Val 

■ 


s«r 






Thr 

■ ■ 


Val 




370 














3 BO 








■ 


Ley 


His 


<5l£j 


As0 TrjS &feu 


A@ji ^ly 




Glu 

. .. 


Tyr 


^ys 


CVs 

■ 




Val 










3S0 








3S5 






■ 




490 


As*i 




■ ^ ■ 


L«u Piro Ala 


XI € 


Glu 


tiys 


Thr 


Xle 






Ala 










405 






-130 










415 


■ 


Gly 


G.ln 




AS^ SiU PSTO 


Gin Val 


Tyr 


Thr 




Pro 


■Pro 


S«*r 


Arg 


Asp 








42 Q 




42 S 










430 






Glu 




Thr 


Lys A^sii G'i?^ 


Val S»r 




Thr 


Cys 




Val 


Ly^ 


Giy 


Phe 






435 










■ 




445 








Tyt 






Asp Xla Aia 




Trp 


Glu 




Asr> 


Gly 


Glrs 


Pro 


Glu 


















460 










Asn 










Val 








Asi> 


Gly 




Pha 
















4 '7 5 
















■IVr 






Asp 


r..ys 






Trp 






Gly 




























A&!\ 


Val 




Ser Cys Ser 


Val Met 


Mis 


Glli 


Aia 






Asn 




Tyr 












505 










510 








Gin 




Ser liSii Ssr 


lieu S<sx 


Pro 


GXy 


















513 























<2i0> 15 
<211s- %m4t 

<213> Arciii:«s-«1 Ss.ijufenee 

<2ao> 

<■-.■:•■.•> o«.-5-rripr..ii->n of Arfcif icigi. Secjuencs: fusion 
fjo.i Yp.epticie 



<22I> CDS 
<.4Qa>- IS 

gccgacccata gccggctcigc cracc atg g««f aca gac aca etc ctg eta egg 51 
Met Glu ^hi' Asp Thr l.«a Leu Leu Trp 
1 S 

3L-.« cfcg c-cg etc Srgg gcc cca ggt tec «ct ggt. acr, agt. tgt ggc aat fS 



M 



\«1 Ldu Lcu ijr^ "rp i/al -^ro 'dv Sor Thr Gi^ rhr Sar L^j, G^v "^sn 



g-jc ttc att jcs* gga (j^Q o&g tgsr get t&t gga acc erg g-r g-ti 
Cl> Phe IL*' Giu "nr Gly 6iu Gij Cy?; Asp Cys Glj, Thr PjiO ^T,a Gla 



tgL qtc ctt q«5a yea ga^ ^gt tgt ai^y aaa tgc acc c&g arf csia 
i::>ysj V&X L«u Gij Giy Glu C>s Cvs lys tys C^s Tiix I*eu Thi Gin, 



goc tt-- caa "gc agt gac gqt ctt tgc tgt aaa aag tgc aaq t&t cag 
Asn Ser Gin eys Ser Asp Giy hmxi- Cyg Gys Xtys liyss Gves I<ys Phe Gla 



cct afca <j<?c act gcg tgc cga gaa gea gta aat gat tgt gat att cgfc 
Pxo Ket Gly Thr Val Cys ft£g Giu Ala Val Asn Assp Cys Asp Xle Ajcq 



gaa acjg tgc tea gga ast tea age cag tgt gee cct aae att cat aaa 

Gla T r Cy^s Ser Giy Asfl Sex Sei Gx'-i C^rs hl^ Pro Asn 11« *5is, Lys 

90: 95 100 105 

aUj ga^ g^^^ f < gtr ^ag gga tg'^ ft c^a gga 

*et: Asp Cly "^7 So C^-s htp bin Gj.y Tlf> Cys ^hs* Giy y 

110 lis 120 

aga tge aaa acr aga gat; aga eaa tgc esaa :feac att tgg ggg caa. aag 

Axg Cys Ijysf Thr Arg Ass> Arg Gin- Cys Lys Tyr llm Ti-p Giy Gin Bys 

125 130 135 



diit. <i-<_ '--a v>^v c-L fa y.- d icat qfii- g<?c> ac-» tec act "ta 627 

Asn nc Pic ^rc Leu G-,y Olu ^te- ^Vsp Cly Glu Ii« ThE Ser Thr Leu 

190: 195 :20:0 

:a aac cejc aqt ggt ggg oafc gtt sag 675 

«ji AKn Cys Ser Giy Sly His Val Lys 



I c a<i - <q^ rrr '7r tr^ age ajt and gaa ^jgc art cr -uc tr o 9 

'Aic \3n ±*hc! ->or ihr Cys Leu Scr S^r Lys <_>u Glv Th*- 13 Oys V**'- 
250 25S 2i>0 26S 

qga aal g^ya gtt tgc aq>- aat. gag erg aag ^-gt girg c^r aoc {"g-i rsc 

Gl, Xr'i Glv val L'y^- i.Dr ^sn Gia "-s- ty«5 ci-s Val C^s Asn Arg his 
270 27S 280 



2S 



wo mmmis nrmmnnmm 





at:a 


0 y 


3« 
2S 


g<at tgc aac 
v&p Cyc hbXi 


2S0 


Phe 


Cv.t 




aat 


gac 
29' 


Asp 


gca 
Ala 


915 




™~ 


CfO" 










Glv Asn 


ggt 

G 


gtt 

V. 1 


act 


310 


aat 
Ask 


Gly 




fx t 


tgr 
Cys 
" 5 


Asp x-ys 


act 


cac 


Txir 
120 


tgc cog 
Cys Fro 




tgc 


CC& 

3, 5 


gca 


cr>t 
Pro 


gaa 
Glu 


0CC 

A.ia 






ny 






tca 


gtc 
Val 


txc 


etc fctG 


ccc 


cca 
MO 


aaa 
T.ys 


ccc aag 
Pro Lys 


gac 
Asip 


acc 
Thr 


1059 






xS 








i -> 


U-x Cj ^ 

Glu Vai. 


Thr: 




Qtg 

V i 


>-■' 


V-i 






1107 






rt" 






















Gxy 




IIS- 




Va I 


Gat 
380 






aag 
f ys 


Thr 


f'-^q oca 
385 


XI y 


G-lii 


Glu 


C'-o -ac 
Gift Tyr 




ciUC 




Th„ 


tae 










gtc 




gtc 

al 


ctq 
Leu 




esq 




tgw 

■i'rp 


cfcq 


i?51 








I 














Lys 


gee 








1? q 




T « 


Gi. 


L 










Lys 


; 


c\ 






C I 
) 10 






-as 
Gin 




"ac 
'^x 


acc 






III 


> <r<. ru-q 
&«r Arg: 
459: 


AS£> 


Glu 


'Le>x. 


Thr 


4S- 


Asn 




^ 






CIS 
leu 
4S0 


Thr 


t<3C 


ctg 


£,t<. 

Vai 


aaa gge 
tys Qly 
46.S 


ttc 






age 
470 


gac 
Asp: 


site 

Xle 


a<-'c 

Ala 


1 -3 


Vfll 


4?- 


t 3 
Tr 


g-ag 


age 
ser 


aat. 


ciy 

80 


flag sjcg 
Cln ro 


gag 


aac 
Asa 


aac 
Asa 
485 


tac 
T/t 


aag 
liys 


Thr 


acg 
Thr 


1491 




ccc 
Pro 


Val 


ctg 




6CC 


gac 
Asp 


ggc tec 


ttc 
? <e 


etc 
Phe 
5 0 


tieu 


tac 


age 
Ser 


aag 
I»ys 


circ 






gt9 








ag 


"gg 
Trp 


s.&g cs&g 
Oln Gin 


ggg 

GXy 


Asa 


gtc 
Vai 


Pbe Set 


tgc 
Cys 

20 




158/ 


Val 


a* " 


Hie 


gdci 
Clu 
b25 


gc!. 
A3 a 






aac cac 
530 




acg 
Th.r 


din 


sag 
Lis 


ag» 




f-cc 
Set 


1635 




t 


c-q 


agt- 






actagagcgg ccgctacaga 










1674 



wo mmws 



vciw&mmm 



Leu Ser Pro Gly Lys 
540 



<2m> 16 

<2ili' 542 

<2i3> M-tif icial Sequence 

<223.v DsscriptioK of JirfciSici&i Sequencet fusion 
polypeptide 



<40D> 16 






















Leu 


Leu 


L-?u Tro Veil Leu Loii ^.cu 


Trp Val Pro 














10 


IS 






Gly 


Thr 


S«r 


Cyss 


Glv- Asn Gly Phe lie Gl« 


Thr Gly Glsi 














25 


■30 


^■j ,, r i> 


J, . 


Cys 


Gly 


Ths 




Ala CSlii Gys Val idau Glu 


Sly Ala GlU: 














40 45 




r rv- 


■ 


tys 




Thr 


Leu 


1i?hi; Glis Asp Sesa? Gin Gys 


Ser As3p Gly 


''io 




■ 






S5 


50: 






Cvs 

■ 


tys 


tiys 


cys 




Phe Gift P£o Met Gly Thr 


Val Cys iteg 


's^ ' 








70 




75 


SO 




■ ■ 


Asn 






Asp 


lie Arg Glu Thr Gys Ser 


Gly ASiEi Sar 








85 






90 


9S 


>>« n 


(jys 


Als 




Asa 


lie 


His- Lys- fiJ^t Asiss Gly ^3?yr 








iOO 








105 


110 ^ " ^ 




it? 




lie 


Cvs 


Wbis 


Gly Glv' Ar^ -Cy^ Lys 1'hr 


Arg A,»p Arg 














120 ' 123 








■ 


He 




Sly 


Glii Lys Val Thr Ala Ser 


Asp l^ys TyjT 












135 


150: 














lie 


Glu Gly Thr Glu Gly 


Ai$i^ Cys> -Gly 










ISO 






ISO 




ys 


Asp 


Thr 


Trp 


lie 


Gin Cys Asxi Lys Arg Jksp 


V^l ij^ti Cys: 






- 


1£5 






17 D 


i7S 


-■<- i -J-- 


ten 






^Chi: 


ASR 


Il« tSly Asn lie Pro Arcf 


Lau Gly Glu 






180 








135 


ISiO 


.1.1 


O'j y 


OXu 


lie 


Thr 


S«r 


Thr h0\i Val Val Gin Gin 


Giy Arg Thr 




1 










200 20s 








Ser 


G.ly 


Glv 


His 


Vsl Lys Leu Glu Glv; ksp 


Val Asp F..eu 












7.13 


220 




Gly Tyr 


Via'' 


Gil; 


Asp 


Gly 




Pro Cys Gly Pro Gin Met 


Met Cys feu 














231; 


240 






Cys 


f fli 


Fro 


Va 1 


Ala Ser Fhe A.sr^ Phe Ser 


Thr Cvs r,.«U 








245 






2 SO 


255 




^ ■■- 


Glu 


Gly 


?hr 




Cys Ser Gly Asn Gly Val 


Cys Ser Asn 






250 








265 








Cys 




Cys 


Asn 


Airg: His ?rp lie Gly Se.r 


Asp Gys Ask 




27B 










280 28.5 




Tbr Tyr 


She 


Pre 


Kis 


Am 


Asp 


Asp Ala Uys ^r Gly He: 


Thr Lsix Ser 


















Giy Asn 


Gly 


Val 


Ala 


Oly 


Thi- 


Asn Gly Bm cys Asp I:<yB 


Thr His Thr 


305 








3X0 




3is; 


320 




!?ro 


Cys 


Pro 


Ala 


?ro 


Glu Ala Glu Gly A-la Pro 


Ser Val Ph« 








325 






330 


335 




Pro 


Pro 


hys 


Pro 


T..ys 


Asp Tiif lieu Met He Ser 


Arg Thr Pro 






340 








345 


350 


Glu Va.l 


'X'hr 


CVS 


Val 


Val 


Val 


Asp vai :Sei- His Glu Asp 


Pro Glu Val 




3S5 










360 365 




Vys ?he 


Asn 


Trp 




Vi4l 


Asp 


Gly V«si <31u Val Kis Asn 


Ala Lys Thr- 












375 


380 




Lys Pro 


Arg 




Glu 




Tyr 


Assn Ssr Thr Tyr Arg Val 


Vsi Ser Val 


385 












395 




I-exs Thr 


Val 








Asp 


Trp Leu Asn Gly Lys Glu 


Tyr l^ys Cys 








405 






410 


415 




Ser- 






Ala 




Pro Ala Pro lie Glu liys 


Thr lie Ser 






420 








425 


430 



2? 



wommm 





kla 


liiys Sly Gin. Pre- 


Arg 


Glu 
4.40 


Pro 


Gin 




Tyr 


Thr 




Fro 


Pro 


ser 


Arg 
450 


Asp C-l-a L^u Thr 


Lys 


Asm 


Gin 


Val 


ser 


Leu 
460 


Thr 


Oys 




Val 




Gly 


Phe Tyx Pro Ser 


Ass 


lie 


Ala 


Veil 


G.1u 




Glu 


Ser 


Asn 


C-ly 


465 














47 5 










460 


Glii 




Glu Asn Asri Tyr 
485 








490 


Pro 








495 






Ser 


Phe ?h« Leu Tyr 






Leu 
SOS 


Thr 


Val 


Asp 


Lys 


&10 






Cln 




Giy Asii Vul Phe 
515 


Ser 


Cys5 
S20 




Val 


Met 


His 


Gla 
525 






His 


AstJ 


His 


Tyr Thr Gin Lys 




Ley 


■Ssr 




Ser 


Pro 


Sly 










530 




S35 










SAO 









polypsp-ctae 
<221> CDS 



gca ttic grt v^as get 5;3g gay ^Ag tgt <jat tgt ^jfirt ttc c 
hly V/"^ Val Glu Ala Gi^ "lu Glu Cys Asp C s Giy Phe 



tijc age ijac ggg cce cgc fcac a«e aat acc tea fcgt cfct ttif. caa ccs 24.3 

0^ ^ ifei Gl/ Fro Cjs Cy& Asn Asn Thr S&r Cys Leu P e Gin ^ro 

m ss 70: 

ccra cq^ ^< fqt -^a^ <5ct gtg arc gay tg- >.Mt titt a-" g:i<.. i 

^ ' ^ ^^ - -^o \ ^'ts V-i"' isr ry^ A.n 1< '"h^' 0 u 



1'- atci r-it ^1 - c -:><=it t^a. a c-^ -4c,c cqc tgc tae aat ggc gag 3.S^ 

AT ' " J " - ; -a Gi > G y Arq Cys Tvr. Asn (Sly Gitt 

110 115 12& 

L .„ aJ J ^c,C! a V CO ^ tgt rag tac ate tgg gga aca aag gc?: 435 

V _v- ^'g V,p X'. C^ln Cys &ir Ty^ ti^ Trp Giy Thr Lys Ala 

125 130 1:35 



28 



gca ggg tct gac aag fctc. cgc tat gaa aag ctg aat aca gaa ijgc aet 463: 
Ala Qly Ser Asp i^ys Phe Gys Tyr Glti Lyss Le« Asn Tfa.t Glu Giy Tbr 
X40 145 150 

gag sag gga aac tgc ggg aag gat gga gac egg egg act cag figc age 531 
Glu Lys Gly As« Cys Gly Ly^ Asp Gly As» Arg Trp He Oln Cys S<?r 
ISS 1:60 16:S 

asa cat gat gcg ttc tgt gga tec tta etc tgt acc aat ctt act cga S7$ 
Lys His Asp Val Phe Cys Gly Phe Leu Lesa Cys Thr Asn Lsu Tbr Arq 

170 175 ISO 18S 

.9©t cesa -cgt act ggt caa ctt cag ggc gaa ate act cca act ccc tec .627 
Ala Pro Arg lie Cly Gin '..eu Gin Oiy Gl'J^ Xle- liej Pro Thr Sar Phe 
ISO 19S 2Q0 

tae cat caa ggc egg gtg att gac tgc agt ggt gcc cac gfca gtt tna 
'l^:r f?is Qln Gly Arg Val lie Asp- Cyst s®r Gly Ala His Val Val Leu 
205 210 2.1.5 

gat gac gat acg gac gtg ggc cat gca gaa gat gga acg cca tgr. gg.e 7:3:3 
<^stj Asp Asp 'Tar Asp Val Gly 'I'yr Val Qlu Asp Gly Thr Pro Cys Gly 
220 225 21iQ 

ccg tec stg atg tgc tta gat egg aag tgc eta caa acc caa gcc eta 77.1 
frO: Sai- Mst Het Cys Leu Asp Arg Lya Cys Leu Gl.n He Qln Ala Leu 
235 240 245 

aat atg csgc age tgc tea ct<; gat ccc aag ggt aaa «cc tgt teg ygc S19 
Asn Met S«r Ser Cys Pro Ley Asp Ser tys CJly hys Val Cys S«r Gly 
250 2S-S: 260 265 

cac ggg gtg tgc agt sat tjaa gcc ace tgc att tgt: gat etc acc tgg S67 
His Gly Val Cys Ser &sn Gl\i Ala Thr Cys 11® Gys Asp Phe Thr Tsrp 



Ala Qiv Trir Ascj Cys Ser He. Arg Asp .Pro Vai Arci Asn Leu His Pro 
285 290 295 

Pro Lvs Asp ;3i>u Gly Pro Lys Gly Pro Ser Ala Thr Asn Arg Ser Cys 
300 3 OS 310 

gac saa act cac fsca trgc cca ccg tgc cca gc« ccc gaa gcc gag ggc 1011 
Asp .£ys Thr Kis Cys Pre Pto Cys ^ro aia Pro Giii Ala Glu Gly 
3 IS 320 325: 

gcg ecg tea :#tc ttc etc ttc ecc eea aaa: ccc aag gac acc etc atg 10S9 
Ala Pro Ser Vai Phe. 1)«!U Phe Px-o Pre tys Pro Lys Asp 3*:if L*u Mfet 
330 335 34:0 345 

ate tec egg acc cct gag ate aica: tgc gtg gtg gtgr gac gtg age cac 1107 
He Sei- Axg Thr ?ri> Giu Vai Thr Cys Val Val Val Asp Val Ser His 
350 355 360 

gaa gac cct gag gtc aag ccc aac tgg tac gtg gac ggc gtg gag gfcg llb'i 
Olu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glv Val 
MS 370 375 

cac csac gcc aag aca aag ccg egg gag gag cag eac aac age acg tac 1203 
K.!.* Ajsn Ala hys Thr Lys Pro Arg Glu Glu Gin 'fyr Asn Ser TJxr Tvr 
3«0 mS 330 

tgg gtg gcc age gtc etc acc gtc ctg cac aag gac egg ctg aac ggc 1251 



29 



wo 



Pf:T/USOl/057O3 



sag tae aag tgc aag gtc tec aac aaa gcrc etc cca gcc ccc ate 
Lys Glw tyt: Lys Cys Lys Vssi Ser Abii Lys Ala fieu Pro Ala Pro: lie 
410 415 420 425 

gag a«ia acc ate tec aaa gcc aaa ggg cag ecc cga gaa cca cag gtg 
Glii J:,ys Thr lie Ser Lys Ala X,ys Gly Gin {"jto Arg Glu Pro <31n Val 
430 435 440 

tac acc ccg ccc cca tec cgjSf gat gag ctg acc aag aac cag gte age 
'Syr "Sliz- h&u Pro Pro Ser Ax-f^ Asp Glii .l»eu 5?hr Lys ?vsn «31n Val Ser 
445 450 4S5 

ct§ acc tgrc ctg gtc aaa ^ge ttc tat ccc age gac ate gcc gtg: gaQ- 
Leu Thjr Cys Leu Val Lys GXy l^fee 'iVi^ Pro Ser Asp lie Ala V'ai :<31u. 

' MB 47Q 

egg gag age aat sgg oag ccg gag aac aac feae aag acc acg cefc e-ee 
Tt-£> Glu Ser Agn Gly Gin Pro Glu Asn As« Tyr Lys Thr Thr Pro Pro 
47.S 4SI0 4g5 

gtg ctg gac tec gae ggc tec tto ttc etc tac age aag ccc acc gtg 
Val X.s« Asp: Ssi- Asp: Gly Ser ?hs Leu. rTyx: Sar tiys Lau Tfar Val 
4S0 4S5: 50:0 505 

gac aag age agg tgg cag cag ggg aac gtc ttc tea tgc tec gtg atg 
Asp hys Ser Arg Trp Gin ©In Gly Val Efe© SeJ? Cys Ser Val Jfet 
Sli5 51.S 

cat gag gee ctg esc aac: cac tac aeg cag aag age etc tec cfcg t«t 
His Glu Ala hsM BxB As« His Tyr Thr Gin Lys: S«r Lexs. Ser Lea Ser 
325 S30 535 

ccg ggs aaa t'ga :accagsgcgg ccgctacags e 
Pro Gly Lys- 
540 



<21:(!> 18 
«311> :S40 
<212> ?KT 

<ai-3> Asfcif icial Sequence 

^.SSj^ Description of Artificial Seguence: SiisioR 
pfilypeptide 



<4t!0> 18 






















Met 


Glu 


Thr 


Asp 


Thr 


Leu :Leu 


Leu 


Trp 


Val 


Leu 


Le« 


Lsu 


Trp Vai Pro 


1 








5 








10 








15 


Gly 


Ser 


Thr 


Gly 




Ser Cys 


Gly 


ASii 


Giy 


Tyr 


Val 


Glu 


Ala Giy Glu 








20 








m 










30 


Glu 


Cys 


Asp 


cys 


Gly 


J>be sis 


Val 


Glu 


Cys 


Tyr 


Gly 


Leu 


Cys Cys Lys 






35 








40 










45 




liyti 


Cys 


Ser 




Ser 


Asrs Gly 


Ala 


H.ls 


Cys 


Ser 


Asp 


Gly 


Pro Cys Cys 




50 


















60 






A&n 




Thr 




Cys 


teu Phe 


Qin 


Pro 


Arg 


Glv 


Tyr 


Glu 




65 
























" go 


Ala 


Val 


Asn 


Gil! 


Cys 


Asp lie 


rnr 


Glu 


Tyr 


Cys 




Gly 


Asp 1-er Giy 










ss 








90 








9S 


Gin 


Cys 


Pro 


Pro 


A an 


Leu His 


Lys 


Gin 


Asp 


Gly 


Tyr 


Ala 


Cys Asn Gin 








lOO 








305 










110 


Asn 


Gin 


Gly 


Arg 


Cys 


"Pyr. Asa 


Giy 


Glu 


Cys 


Lys 


Ala 


Arg 


Asp Asn Gin 






115 








ISO 










125 




Cys 


Glxj 


Tyr 


Tie 


Trp 


Giy Thr 


Lys 


Ala 


A.la 


Gly 




Asp 


Lys ghe Cysf 




130 








135 










140 





30 



wo 01^2305 









"1^ 
















>h L^U L u 










h 


170 

Arti Ala ?ro Arcf 


T e 


G'i -' 




























G"'^ loin 




V 1 


^ 


I! r 


■■■ -^r 


^,.,„ Q-J^j.j 




















^ 0 
















i^l s 








v^^n A--i> " "Xi 


Ti'r 


' i- 




Y 










^ ^ 




270 














Oiiv 


Thr 


Fro 


f"- i» 


Giv Pro S*:! frlt?t 


et 




Leu 


A'ip 














235 








2 0 






Gl 1 


lie 




Ala 


£f3U Asr^ H^t^ SfissT 






**ro 








245 






- ■ 






■ 






Asu ^Ci: Lv<; 


Glv- 


Lys 


■ ■ 


CvS 




Sly Hife Sly Val 


vy 


Scr 


Asii 

■■■ 


Glu 

■ 


















27{5 






Aia Qys 


IXe 


y 




Phs 


Tiir 


TJ?p Aia. Gly Tlir 


A«-ij 


Gvs 


Scr 

■ ■■ ■■ 


J. 0 


27 S 










280 




"35 








A>*g Asp Px'o 


V«l 




AStJ 


Le ■> 


H i is 


Ptro Pico ijys As*"* 


Glu 


Gl 


■ ■■ 
























■ 


Qiy Pro :SiP*f 


Ala 






&xg 


Ser 


Cys As.p Xiys Tli3f 


IS 

■ ■ 




CvS 

.... 


Pro 








31 0 














320 




Ala 


Pro 




Ala 


Qixt 


c-'ly AX<3 PjTo s^iT 


Val 


Phe 




PH* 
























pvij -^j-o j^yg 


Pto 


wys 




Tkc 






Thr 




Gilt 


Val 








■ 
















■^hr Cys Val 


i/al 


Val 




Val 


Ser 








J. 


„t 


























V " 


J, 




V 1 


rl 


Val Hi<5 A'^ti 
































Alx^^ Oiti GXii 






ABfi 


Ser 


T" r 


*IV>- Ar Vii Va^ 








Thr 






■ 


'SO 














46") 




G. 




f p 


tieu 


As» 


Gl> Lys Cl^x / 








a! 














410 






415 
















12^ * ^ 






r -, 


























I, C' 






Gl 


Pi o 




































; rv 0 ' i I U 


■"b 






rlv 












... 














460 






















Gla TrD Giu K«r 






















475 








P 1 










Thr 




txf 

450 








r 


1 be T !«■ 




So* 








A:»p l,ys i(«,s 


'U3 


i'lp 




Gin 




5 <0 










SOS 




510 






Gly Ash V^sl 


rhe 






Set 




K®?, His GIji A1<* 


Leu 




Asn 


ms 


S15 
























TVS 


S&L 




Sez 


lieu 


S>*ir Pxo Gl Lys 










S30 








535 




54Q 











<-22j> Oescrxption of Artificial Segiiericej Cc>nsai>sus 
.oanaiiig motif 

<4.^y> 19 
Trg Gly Asp 

1 



31 



<:LCi> „o 
<a i.i> 6 7 

<312> ?.KT 



<22l> VhRlAm 

<223> 3-5 varying xesiduss ia a eons«tisus secpaesnee 
<220> 

0:22> {11) . . (16) 

<223> 3-6 varyancr residuas in a consensus sequence 



<221> VARIANT 

<223> (IS).. (32) 

<2 2i.- 2"'" v.ii 'i.ia xssxeiucs iij a corisen&us seqiiefnce 

<22e> 

<22i> vmimf 

<223> (24) . . aOJ 

<::23;3> 7 varying resifSaes in a cianseftstis sagiiencs 

<22i> VAH2ASS> 

<223> {32) (37) 

<223> 4-S varying resiiawes; in sc cousens-u^j sequeiss© 



--322> (40).. (43) 

<223> 2-4 varying rsisidties! iti a ccusaasus sequence 

<22Ci* 

<221> mSIAKT 

<:222> (4S,) , . (SS) 

<223> S vai'.>'.tiig :essi4'us-« ia a caaBsiwug sei5fiamcs 

<223> 5-7 varying r<*siduss in a eoasens-us segaenere 

<22(i:> 

<222> !62S . . {6Si^ 

Cys A,«:p Cys Giy jCaa Xaa Xcss Xaa Xaa Cys Xaa JJa.^ Xaa Xsi^a Xaa Xaa 

Oii's Cys Xaa Xaa Xsa Xaa Sys Xaa Xaa Xaa Xaa Xaa Xaa Xaa Gys Xaa 
20 25 m 

Xaa Xiaa Xaa Xaa Xaa Cys Cys Xaa Xaa Xaa Xaa Cys Xaa Xaa Xaa Xaa 
35 40 45 

X&Sl Xaa Xai> Xaa Cys Xaa Xaa Xaa Xaa Xaa Xaa Xaa Cys Xaa Xaa Xaa 
50 55 60 



WO«S/<V2«>05 



Xaa Xaa Cvs 



iai Sequence 



<223> Description of Artificial Sequencia; fvsisio 
polypeptide 

<230> 
<22l> CDS 

<222> U-lSi . . (1704) 



gggt.srttcoc acjtcacgacg ttoxaaaacg acggccac^ tg aactgtaar.a cgactxacC: 

sragggccaar tgsQtaCcgs gccccccccc gaggtcgacc C8«gctggct agccacc 

cttg gag aca gac aca etc otg eta t^fg gta etg ccg etc tgg gtt cca 
Msfe Glu Thr Asp Thr Xifeu I^eu lien trp Val t^eu I,®u Trp. V:al Pre 



ggt tec act ggt act pi:St tgt ggs sat ggt gtg gtt gaa ga-a gga 0:3® 
Giy Ser Thr Qly Thi' Ser Cys Gly Astt Cly Val Val Glu Glu Gly Glu 



a&g gt;c aat; gaa tgt gar, ctt cca gag egg tgc aa?; ggt act tec < 
Glu Val Astj. Glu Gys Asp Leu Pro Olu Trp Cys Asa Gly Thj- Ssi- I 



I gat gac c; 



. Lys Ser Cys His Asp hrg ; 



agg -scg .irr f.T.s:. ggr. gc<3 ggc gca <3cit act gca agv gag act tgc t.'jc 

Ar-g A?.-g V.".;? Phra GLv Ala Gly Ala Asn Thr Ala Ser Glu 'Vhr C'-i's T\'r 
i3Q 135 140 

ac:-;i r.tci aac cscf; cc^i ggt gac cgc gtt ggt cac tgt ggt. &>:<: ■ana 

Lys (31x1 T^eu Asn Thi teu- Gly Asp Axg Val Gly Kis Cys Gly lie Lys 

1«5 iSO 155 ISO 

aat get aoa tas: ats a«g tgt sac. ate tea gat gcc cag tgt gga ags 

Asn Ala Tbr Tyr lis i.,ys Cys Asn lis Ssr Asp Val Gin Cys Gly Arg 



33 



ate cag tgx: 3a ar<^ g*-g acs gaa art ccf aa*- atg ugt aat car ^it 5 i 

lie Gin Lvs Glu Asn Val Thr GIu i\^n, Xefc Ser Asp Hxs Thr 

ISO 185 190 

t*<- L _ 1'^- _ 'V <; yciv at a^j t^.^^, ^ q Mt T^i 

TJr ^« ii -^r ^ \ q - ;s.o ^iy Mot C/::> ..p tar ^sp 

195 200 a05 

tac iT-at ttg csf^ asq cci, gat «i.tl. qqt ga& 3tq aaa v^at <j^a 

"T/r .^^s Lfeu GIy M«t Glv Prcj Aso tl « Gly Clsi Val Lys Abp Gly 

210 23.5 22a 

aca <}&q tgt gcjg ata gat c«t ata tgc at a cac a^g car* tgft grc ca*- fe.3 ' 

*"ir QljL Cys &iy lie AEp kis lie Cys Ila His Aaq i-^ Cvsc X'd f-is 

22s 3:30 £3S 240 



. Gijj- L-iy i^r i,p Stx Cxv 



.><ai; . N u«« ^•a^ wi^a cc" t<3c q-sc actiSt act 

Ly« fi sf I<ys lys h^st hys Ar^ Ser CiTss Asp liys ':?>i 
295 300: 



j«vi qtc aatj ^t,; ^ac tcj tac qtg g>jn ' g< gs gag gi-g a iai grr IJ'SI 
Ciu V«l Lys. J'he ?vs,n Trjr Tyr Val Asp Kily Val Glu Val His Asm ii^a 
3S5 368: Sm 

a J - aca aag ccg r crag 3-39 cag tsr sar- age ftcg t«c egg gtg gtc 12=3^5 
I»y5 "ihr hvs Pxro. Arg Bi« Glii Sla Tvr Assi- Ser Tta Tyr s.ro Wl Vai 
37G 37S 380 

ytc etc acc gtc erg cac caa gao fcgg erg aa*- ggc aag gag -ac 131 r 
3er Vai 3j®M ^;£5i 'sfal Leu Has Gla Asp Trj> 3jevi hsn Oly tys Glw ivr 
38S 35*9 39:S 400 

a>.g tscc aag gtc rt.v i3c aaa gcc etc cca gcc ccc ate gag «-aa acc 1565 
r-VK CVt ..vf, j^yg ^j.^ s>xo Ala &r lis Glu Lvs Txir 

410 4X5 

«tc t,c( Aa*i gc- ao=s ggg c=iy c<^r cga ccd ^,a:7 gtg tesc, rtcc cr,£? fiS 

:i«< Ss£ Lyfc &la Ly^ Oly Cln Pio Arg Glu Pio <31n V&j. Tyi TI i Leu 
420 425 430 

e^-v ccc (-"c ccjf- ^at f^'aq ccq acc asi^ ~ c^iq «i<3;: ct<r ai.c tgc *4^1 



PCT''lfS01/0S?W 



Pre Pro S«r Arc? Asp Glu Laa Thr Lys Asn Gin Val Ser I(<su Tfir f^s 

43 S Am 445 

ctg 9i,c actcs ggc etc --at ccc age gac ate gcc gtg gag tgq gag age 1509 

Tjeu Val Lys Giy Phe Tyr Pro Ser Asp He Ala Vsii >31u Trp Gl-a Ser 
450 4:5S 4$0 

aat ggg cag ccg gag aac aac uac asg acc aeg cct ccc gs^g ctg gsc 155t 

Asn Oly Gin Fro Asn A^n Tyr Lys Thf Thr Pro ?ro VaX l<«su Asp 
465 470 rJS 480 

tec gae crgf" ttcc vr.c ci;c rac age aag etc see gtg gac aag Age i60S 

Ser Asp <5ly Ser Ph« Phe l.e« Tyr Ser hys L&a Thr Vai Ass^ fcys Ser 
4:90:: 495 

agg tss cas cag gss aae g-ce ttc cca tgc tec gtg atg cat gsg get 

At-g Trp Glti Gin GJy Asn Val «he Ser Cys Ser Val M«t His Glu Ala 
500 5Q:5 SIG 

ct? 'Vv r^^L ^ ; rt^..- -ci- a.-c c'-c tec crtg tec ccg ggc «aa 1701. 

Le^ .'X'^ istc -/r 'I Li ^In iiox Leu Sor L,eu Sar &ro Gly Lys! 

515 520 523 



<223> t>es:eiiptxoii of Artxf xcial Sequ^Hcei fasion 



















F " 






hy:i 


























Cly 


Sor 




Cvs. 


A^e. 


Ph£? 


Giy 


Leu 














55 










60 






















Pho 


Leu 


i^ro 


Ser 


Gly 


Lys 


Val 




Arg 


tys 






















75 










30 


Gio 








Cys 


Asp I>eu 


Pro 


Glu 




Cys 


ASSl 


Gly 


Thr 




Hi:S 










85 










90 










SS 




Lys 


Cys 


rro 


Asp 


Asp 




Val 


Glu 




Gly 


lis 


?ro 


Cys 


Lys 


Glu 








100 










105 










110 






Arg 


oly Tyr 


Cys 


Tyr 


GJu 


:..ys 


Ser 


Cys 


HU 


Asp 


- *"S 


AsR 


Glu 


C5in 


Cys 
















120 










125: 








Arg 


Arg 


lie 


P.® 


Gly 


A1& 


Gly 


Ala 




Thr 


Ala 


Sex 


Glu 


Thr 


Cy» 


Tyr 




130 




















i4C 










JUys 


Glu 












Asn 


»in 


Vil 


Gly 




C>w 


G-'Y 


Xlt 


Lys 






















I'o- 










l&O 


A-sn 


A]« 




T- -■ 


lis? 








lie 




Asp 


V.>I 


Gin 


eye 


Giy 


Arc 






























175 




Tie 
















lie 


Pro 


Asn 


Met 


Ser 


Asp 


His 


Thr 


















185 










ISO 






Thf 










Arg 






A;;t,i 


lie 




Cl^ 


Trp 


S.er 




Asp 
















200 










205 








■TVr 






<;ly 






Gly 


Pro 


Asp 


lie 


Gly 


Glu 


Val 


Lys 


A&p 


Gly 




210 










215 










250 










Ti-.r 




cys 




lis 


Asp 


Sxs 


lie 


Cys 


I^a 


Hi<S 


Arg 


Hi§ 


Cys 


Val 


Ills, 












"JO 
















140 


lie 


rhr 


lie 










Cys 






Ala 




c;ys= 


A^3S1 




Ary 










241 

























35 



wommm: 





- *c 




















rp 












i^eu .i^fc; .ys 










" ^- v-1 












































i.ys 


...ya 


>..yi> 








































"< 

,i r 




ii. 




!< 




J. I! 


^^ ■ 


1.7 ..a > y 




































Ph-- 




e 


r'ro -■ro ys 


t-lp 


y* 




■X'hF 


Leu jyset 










































i'.,f'l , , 
'''''^ >-ys 'So. 


V 1 


T 




V&i 


S«r His 




A-"' 


1 ro 




























■> ■ 








Asn I'irrs 'IVr 




> P 


-»*y 


Val 


Glii Val 


* 




Al? 












360 








365 
















Arc( <3"U Glu 




■ 


Asri 




TJix "Tyr 


Ar<3 


Val 

■ 


Va"' 










* 37'= 


























Val &ea His 


Gl 


A • 


rp 


Ij«u Asjk Gly 


t.ys 


Gl 




















3SS 














ys 


a 




« 






Ala 


Pro lis 






































t 


AT 


Ijy^: Oiy Girt 


■ 




oiU 


Pro 


G.ln Va.l 




TV 
i.tr 






























Pro 


fro 




Arg 


/^SJ) VslU ;jeU, 




L'/S 


Asn. 


Gla. 


Val Sar 


Leu 


TV- 














444 




















liys 




Pa® 'i^r S*r.o 


Ser 


Asp 


He 


Ala 


Val Giu 


's!xp 


Glu 


Ser 




















MO: 








Aan 


Kly 


GlTJ 


Pro 


Glii &SH Asa 


Tyr 


LyiSi 




Thr 


Pro Pro 


val 


Leu 


hsp 


365 
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